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Each  of  die  18  candidate  Wastewater  Management  System  (WMS)  configurations  developed  In  Volumes  IV  , 
was  analyzed  for  installation  aboard  the  FIREBUSH  ( WLB  - 393) . The  following  information  was 
developed:  vessel  conditions  including  locations  of  black  water  (sewage  and  garbage  grinder  slurry)  and  gray 
water  (galley  and  turbid)  waite  sources,  vessel/resources  capacities  and  estimated  usage  rates,  determination  of 
viable  candidate  systems  based  on  Installation  guidelines  and  assumptions  developed  in  Volume^,  black  and  gray 
wastewater  (or  sludge)  holding  tank  capacities  which  can  be  fitted,  installation  cost  estimates  for  eaoh  viable 
candidate  system,  arrangement  drawings  for  WMS  equipment  and  waste  sources,  Installation  related  effectiveness 
attribute  data. 


The  analysis  was  performed  in  three  stages.  A preliminary  Installation  analysis  was  made  on  the  basis 
of  vessel  plans  available.  This  was  followed  by  a shipcheck  of  the  vessel  to  determine  the  viable  candidate  systems 
and  obtain  required  vessel  data,  The  final  step  consisted  of  a more  detailed  analysts  of  each  viable  candidate  system 
to  develop  Installation  cost  estimates  and  other  required  Installation  related  Information  including  arrangement 
drawings  and  effectiveness  attribute  data.  Cost  estimates  were  developed  using  a form  which  analyzes  each  viable 
candidate  system  in  terms  of  standard,  installation  cost  elements,  each  of  which  has  an  assumed  unit  cost. 
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The  relationship  among  the  volumes  of  the  report  is  depicted  below. 
This  relationship  does  not  convey  all  the  information  contained  within  each 
volume. 


SUMMARY  OF  WMS  INSTALLATION  COSTS 
Vessel:  FIREi  JSH  (180') 


/Q» //  TYPE  /Holding//  INSTAL- 

/^ColVTrans'  Treatment/Disposal  LOTION 

/WSubsys  / Subsystem  /!§^/p-^//  COST 

(Black) 


Black 


Oil  Chrysler  Holding 

Recircul.  + HldTnk  Tank 

(Chrysler)  Chrysler  Holding 

+ Incin.  Tank. 


Holding 

Tank 


Grumman  Flow  Thru 
+ Holding  Tank 


Gravity 

Holding 

Collect. 

Tank 

HKHuaM 


Holding 

Tank 


Grumman  Flow  Thru 
+ Incinerator 


Vacuum  Holding  Holding 

Collect.  Tank Tank 

(Jered)  Incinerator  Hol?ing 

Tank 

GATX  Holding 

Evap.  Tank 

Holding 
Tank 


Incinerator 


Grum  Flow 
Thru  + Incin. 


Holding  Holding 
Tank  Tank 


Incinerator  Hol?in9 
Tank 


GATX  Holding 
Evap.  Tank 


Holding  Grum  Flow 
Tank  Thru+Hld  Tnk 


r . . Grum  Flow 

Incinerator  , 

Thru  + Incin . 


100  ■ 0 


100  0 


100  12 


100  22 


100  100 


100  100 


100  29 


100  100 


100  13 


100  35 


100  35 


100  100 


100  100 


100  13 


100  35 


100  35 


100  100 


100  100 


N/A  - Not  a viable  candidate  system  for  this  vessel. 
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INTRODUCTION 


OBJECTIVES 

The  objectives  of  the  installation  analysis  are  as  follows: 

. Development  of  pertinent  vessel  information  necessary  for  the 
cost  and  effectiveness  analyses,  including  the  following: 

. . Existing  physical  conditions  aboard  the  vessel,  especially 
in  compartments  where  wastewater  management  system 
equipments  may  be  Installed. 

Existing  wastewater  management  equipments/systems  aboard 
the  vessel  (holding  tanks,  garbage  grinders,  sewage  treat- 
ment systems,  etc,). 

. . Location  of  black  and  gray  wastewater  sources  aboard  the 
vessel. 

. . Vessel  resource  capacities  and  estimated  usage  rates  (prior 
to  system  installation). 

. Selection  of  the  viable  candidate  systems  as  determined  on  the 
basis  of  the  feasibility  of  installation,  using  the  governing 
installation  guidelines  and  assumptions. 

. Determination  of  the  black/gray  wastewater  (or  sludge)  holding 
tank  capacities  which  can  be  fitted. 

. Development  of  installation  cost  estimates  for  each  viable 
candidate  system. 

. Development  of  drawings  showing  the  proposed  arrangement 

of  the  wastewater  management  system  equipments  for  each  viable 
candidate  as  well  as  the  arrangement  of  the  black  and  gray 
wastewater  sources  on  board  the  vessel. 

. Development  of  installation  related  effectiveness  attribute  data. 
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ASSUMPTIONS 


The  pertinent  assumptions  and  guidelines  governing  the  installation 
analysis  are  presented  in  Volume  IV  of  this  report,  along  with  the  details 
of  each  of  the  18  candidate  wastewater  management  system  concepts  in 
configurations  suitable  for  ;ach  vessel  included  in  this  study. 

APPROACH 

The  installation  analysis  was  performed  in  three  stages  consisting 
of  a preliminary  installation  analysis,  a shipcheck  to  establish  viable 
system/vessel  combinations,  and  an  installation  cost  analysis  all  of  which 
are  discussed  below.  Prior  to  this  analysis,  visits  were  made  to  a number 
of  vessels  to  inspect  installations  of  the  wastewater  management  subsys- 
tems and  equipments  included  in  this  study. 

Preliminary  Installation  Analysis 

The  candidate  ship's  general  arrangement  drawings  and  piping 
diagrams  as  furnished  by  the  U.S.  Coast  Guard  were  reviewed  at  length  to 
determine  existing  conditions  so  that  the  WMS  requirements  delineated  in 
Volume  IV  could  be  applied  to  the  vessel  and  a preliminary  installation 
analysis  made  prior  to  an  actual  visit  to  the  ship.  This  approach  was 
intended  to  maximize  familiarity  with  the  vessel  and  to  determine  any  pos- 
sible questionable  areas  of  interest.  Each  system  was  investigated  as 
to  space  requirements,  possible  equipment  locations,  relationship  to  ship's 
functions  (operation,  mission,  fuel  stowage,  water  capacity,  support 
systams,  etc.)  and  its  relationship  to  the  reportedly  existing  waste  disposal 
system. 

In  order  to  obtain  as  accurate  a picture  as  possible,  arrangement 
drawings  to  scale  were  made  from  the  ship's  plans  of  the  possible  Installa- 
tion spaces  and  "dummy  cut-outs"  of  WMS  equipment  (also  to  scale)  were 
used  to  determine  if  a proposed  arrangement  was  feasible  and  If  any  problems 
could  be  anticipated.  The  results  of  the  preliminary  installation  analysis 
are  presented  in  Appendix  A. 

Shlpchecks  To  Determine  Viable  Candidate  Systams 


Upon  completion  of  the  preliminary  installation  analysis,  a detailed 
shipcheck  of  the  vessel  was  made.  During  this  visit  various  factors  bearing 
on  the  investigation  were  considered,  e.g.,  support  systems  (compressed 
air,  sanitary  flushing  medium,  electrical  power  generation,  salt  water 
systems,  fresh  water  systems,  fuel  oil  systems,  etc.),  correlation  between 
actual  ship  arrangement  and  that  shown  in  ship's  drawings  furnished  for  the 
study,  relationship  of  other  ship's  systems  and  equipment  to  the  location 
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and  installation  of  WMS  components  to  determine  Interferences  and  reloca- 
tions, access  for  shipping  WMS  equipment  aboard,  removals,  relocations, 
etc.  The  drawings  prepared  during  the  preliminary  installation  study  were 
checked  out  and  modified  to  reflect  actual  shipboard  conditions. 

The  discussion  of  the  shipcheck  results  presents  a verbal  picture  of 
what  conditions  actually  exist  aboard  the  vessel  and  how  these  conditions 
affect  the  viability  determination  of  each  wastewater  management  system. 

The  installation  acceptance  or  rejection  rationale  for  each  candidate  WMS 
is  presented,  complete  with  estimated  tank  sizes,  equipment  locations, 
possible  space  modifications,  relocations,  limitations,  exclusions,  and 
any  other  such  considerations  as  may  be  necessary  to  obtain  a lucid 
understanding  of  the  situation. 

Vessel  resource  capacities  (including  the  source  of  fresh  water)  and 
estimates  of  usage  rates  (prior  to  WMS  installation)  were  obtained  from 
interviews  with  cognizant  officers.  The  locations  of  all  black  water  (sewage 
and  garbage  grinder  slurry)  and  gray  water  (galley  and  turbid)  waste 
sources  were  determined. 

The  shipcheck  also  provided  the  necessary  information  to  determine 
the  capacities  (in  gallons)  of  required  black  and  gray  wastewater  (or  sludge) 
holding  tanks  (not  part  of  manufacturer  supplied  wastewater  treatment 
equipment)  which  can  be  accommodated,  as  well  as  their  configurations 
(heights).  This  Information  was  used  to  determine  the  black  and  gray  wasl  5- 
watar  holding  capacities  of  each  viable  candidate  system  (expressed  as 
a percentage  of  the  required  holding  time).  These  results  are  presented 
on  the  WMS  Equipment  Requirements  form  together  with  the  other  equipment 
types  and  quantities  required  in  order  to  synthesize  each  viable  candidate 
system  on  the  vessel.  This  WMS  Equipment  Requirements  form  served  as 
the  starting  point  for  the  cost  and  effectiveness  assessments  of  each  viable 
candidate  system. 

Installation  Cost  Analysis 


The  following  were  generated  as  part  of  the  installation  cost  analysis: 


ifi 


WMS  equipment  arrangement  drawings  for  each  viable  candidate  j 

system  and  arrangement  drawings  for  the  black  and  gray  waste-  j 

water  sources  aboard  the  vessel.  | 

u 

Installation  related  effectiveness  attribute  data.  |j 


Installation  cost  estimates  for  each  viable  candidate  system. 
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The  starting  point  for  the  installation  cost  estimates  was  the  condition 
of  the  vessel  at  the  time  of  the  shipcheck  inspection.  Each  viable  candidate 
system  installation  was  then  analyzed  in  terms  of  a fixed  set  of  installation 
cost  elements.  The  Installation  Cost  Estimate  Form  shown  in  Figure  1 was 
used  to  record  the  estimated  requirements  for  each  cost  element  and  the 
associated  cost  was  computed.  Each  installation  cost  element  in  Figure  1 
is  discussed  below. 

(a)  Piping  - Wherever  possible  and  applicable,  existing  piping  runs 
were  retained  for  reuse  as  installed.  Pertinent  information  contained  in  the 
available  ship's  piping  plans  was  used  insofar  as  practicable.  New  piping 
runs  were  estimated  from  these  drawings  and  the  system  equipment  arrange- 
ment drawing  prepared. 

For  estimating  purposes  of  this  nature,  it  is  usual  marine  practice 
to  use  a dollars  per  pound  of  material  to  be  installed.  Therefore,  an 
estimated  present-day  price,  including  material  and  labor  to  install,  was 
placed  at  $4. 50/lb. 

For  the  sake  of  uniformity  and  simplification  since  the  WMS 
evaluations  are  comparative,  the  piping  material  used  is  copper- nickel. 

It  is  recognized  that  most  waste  disposal  piping  systems  under  considera- 
tion in  the  U.S.  Coast  Guard  vessels  are  of  copper- nickel,  although  some 
PVC  (plastic)  piping  and  a small  amount  of  steel  is  used.  Since  the 
established  guidelines  call  for  the  principal  piping  (drainage)  to  be  of 
copper- nickel  it  was  considered  that  for  the  relatively  small  additional 
piping,  such  as  vents,. the  use  of  copper-nickel  for  all  piping  components 
would  not  adversely  influence  the  overall  results.  Accordingly,  the  amounts 
of  each  size  piping  were  estimated  and  a factor  of  50%  added  to  allow  for 
valves,  flanges,  fittings,  take-down  joints,  etc. 

(b)  Steel  - For  this  part  of  the  cost  estimate  only  the  steel  involved 
in  the  various  shipyard  supplied  tanks  is  considered.  Foundations  are  a 
separately  treated  Item.  For  these  tanks  it  was  considered  that  one-quarter 
inch  plate  would  be  a good  average  thickness.  Since  the  tanks  would  have 
to  be  structurally  stiffened  for  proper  support,  a factor  of  30%  was  added 

to  the  plate  weight.  The  weight  estimate  was  derived  from  the  system 
guideline  size  requirements  translated  into  configurations  as  shown  on  the 
equipment  location  and  arrangement  drawings. 

For  cost  estimating  of  this  nature,  it  is  usual  to  apply  a cost  per 
pound  figure.  It  was  considered  that  a good  current  price  of  $0. 55/lb. 
would  cover  material  and  labor  for  fabrication  and  placing  on  board.  This 
does  not  include  the  cost  of  fixing  the  tanks  permanently  in  place  by  welding. 
This  is  a separate  consideration. 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel 


WMS  No. 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping 

Pounds 

$ 4. SO/Lb . 

(Materials  and  Labor) 

(2) 

Tank  Steel^ 

Pounds 

$ e 55/Lb  e 
(Materials  and'Labor) 

(4) 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

(B) 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 .00/MH 
(Labor) 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

Removals 

Cutting 

Other 

(miscellaneous 

handling) 

Hours 

Man- 

Hours 

$50. 00/Hr.  * 

(Labor) 

$15. 00/MH 
(Labor) 

1 

Total  Installation  Cost  ($) 

(1)  Coppcr-ntckcl  umaad. 

(2)  fttimcu  include*  i factor  of  80^>  added  to  allow  lbr  valvaa,  flange*,  flttfngi,  taka-down  jcdna,  ate. 

(3)  Ooa-duaxtaz  inch  plata  anumad. 

(4)  EWUaata  tnclndaa  a factor  of  30?»  addad  to  allow  for  required  i true  rural  rtlffanlng  for  proper  rapport. 
(8)  animated  on  the  baat*  of  10ft  of  the  weight  which  hai  to  be  tupportad. 

(8)  Baud  on  an  urnmed  cutting  rata  of  SO  ft.  /hr. 

Figure  1 

INSTALLATION  COST  ESTIMATE  FORM 
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(c)  Foundations  - Supporting  steal  structure  for  all  components 
of  each  WMS  (tanks,  pumps,  MSD,  Incinerators,  etc.)  was  estimated  as 
approximately  10%  of  the  weight  which  has  to  be  carried.  This  is  a usual 
rule  of  thumb  for  this  type  of  installation.  Fabrication  and  installation 
costs  for  material  and  labor  were  taken  as  $0. 92/lb.  based  on  consideration 
of  today's  average  costs.  The  weights  were  estimated  from  the  tank  con- 
figurations and  contents  as  well  as  the  component  weights  given  in  Volume  IV. 

(d)  Electrical  Power  Cable  - The  amount  of  footage  was  estimated 
from  the  ship's  arrangement  plans  and  the  WMS  equipment  arrangement 
drawings  prepared,  with  allowances  for  the  devious  routings  which  could 
be  encountered.  Since  ship  alteration  work  is  usually  more  complex  than 
new  construction,  allowance  as  made  for  less  installation  per  unit  time. 
Therefore  a cost  of  approximately  $2. 00/ft.  of  cable  was  used  to  cover 
material  and  labor. 

(d)  Miscellaneous  Installations  - To  cover  the  installation  of  various 
items  such  as  pumps,  motors,  skid-mounted  components,  etc.  where  the 
activity  centers  principally  around  alignments  and  bolting  in  place,  an 
estimate  was  made  of  the  amount  of  time  it  would  take  to  perform  the  tasks 
for  each  system  installation,  since  the  number  and  type  of  components 
varies.  An  estimated  shipyard  labor  cost  of  approximately  $15  per  man- 
hour (MH)  was  considered  representative. 

(f)  Access  Cuts  - In  order  to  get  material  and  components  Into  the 
compartments  where  they  would  be  fitted  it  could  become  necessary  to 
temporarily  cut  the  ship's  hull,  or  deck  plating  or  a bulkhead  to  provide 
passageway.  The  number  of  feet  of  cutting  was  estimated  for  each  system 
installation  based  on  the  approximate  size  of  the  largest  component  anticipated. 
Estimated  shipyard  cost  for  such  cutting  is  approximately  $1. 00/ft. 

(g)  Welding  - This  consideration  includes  securing  tanks  and  non- 
bolted  items  and  welding  back  any  plating  temporarily  cut  to  provide  access. 

An  estimate  of  the  number  of  feet  of  welding  was  made  for  each  item  in 
each  system  and  a cost  factor  of  $6. 00/ft  was  considered  satisfactory  to 
cover  material  and  labor. 

(h)  Removals  - In  cases  where  some  existing  equipment  would  have 
to  be  cut  and  removed  from  the  vessel  as  no  longer  required,  an  estimate 
was  made  as  to  the  approximate  length  of  time  it  would  take  a team  of  two 
men  to  accomplish  certain  tasks.  Estimated  factors  of  $50/hour  for  cutting 
(based  on  an  estimated  cutting  note  of  50  ft/hour)  and  $15/man-hour  (MH)  for 
miscellaneous  handling  labor  were  considered  representative  of  such  costs. 
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(i)  Other  Considerations  - The  installation  cost  estimates  do  not 
include  some  shipyard  costs  which  yards  to  Include  as  a matter  of  quotation 
to  perform  a certain  ship  modification.  Such  intangibles  would  include: 
cleaning  and  gas-freeing  tanks,  temporary  removals  or  modifications  to 
ducts,  piping,  electric  cables,  machinery,  ship's  outfit  or  furnishings, 
etc.  and  re-installation  to  existing  state  after  the  basic  modification  has 
been  completed;  cleaning,  preparing  and  repainting  the  compartments  and 
parts  of  the  steel  work  distrubed,  use  of  special  rigging  and  shipyard 
lifting  gear;  and  other  work  items  which  are  part  of  a hipyard's  everyday 
business  and  which  are  normal  for  them  to  price  out. 

If  a complete  ship  alteration  price  is  desired,  it  would  involve  draw- 
ing up  a complete  set  of  specification  and  drawings  in  sufficient  detail  for 
a shipyard's  estimating  department  to  analyze  at  length.  If  possible,  yard 
personnel  would  prefer  to  visit  the  vessel  for  a more  accurate  cost  estimate  to 
eliminate  or  minimize  costs  which  it  could  possibly  have  to  absorb. 

One  of  the  most  difficult  factors  to  consider  and  which  is  not  obvious 
but  which  is  very  much  a determinant  is  the  shipyard's  workload  or  backlog. 

If  there  is  a convenient  "hole"  in  the  yard's  work  schedule,  the  price  could 
be  made  attractive  since  it  would  provide  needed  economic  continuity  for 
its  work  force  and  facilities.  Certainly  if  there  is  little  or  no  other  work 
in  the  offing,  the  yard  will  be  inclined  to  "buy"  the  Job  by  bidding  lower  than 
it  normally  would. 

Thus  it  can  be  seen  that  there  will  be  additional  costs  to  those 
detailed  herein,  if  one  is  interested  in  a "finished  product"  price  than  a 
comparative  estimate. 

LIMITATIONS 

The  installation  cost  estimating  procedures  used  are  considered  to  be 
fairly  general  and  applicable  for  study  purposes  of  this  type  which  places 
greater  emphasis  on  relative  cost  among  candidate  systems  rather  than  on  the 
absolute  cost  for  a given  system.  However,  the  installation  cost  estimates 
developed  herein  are  based  on  specific  vessel  conditions,  wastewater 
management  system  requirements  and  the  governing  installation  guidelines 
and  assumptions.  Therefore,  caution  is  advised  in  attempting  to  use  these 
estimates  directly  for  vessels  and/or  systems  other  than  those  specifically 
included  in  this  study. 
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S 1 1 IPO  HECK  OBSERVATIONS  OF  EXISTING  VESSEL  CONDITIONS 


FIREBUSH  (1801) 


Crew  50  men 
Waste  Sources 


Complete  information  on  the  sewage  and  gray  water  sources 
is  contained  in  the  tabulation  sheets  forming  a part  of  these  introductory  remarks. 

Existl  ,t  Arrangement 

(a)  All  Sanitary  flushing  is  with  sea  water  furnished  by  two 
(2)  sanitary  water  pumps. 

(b)  The  vessel's  configuration  and  compartmentatlon  require 
two  zones  for  drainage  - one  forward  of  Frame  124  and  one  aft. 

(c)  A 25  gallon  collecting  tank  with  a pump  operating  on 
automatic  level  sensing  is  flitted  on  the  Second  Deck  in  the  Hawser  and  Canvas 
Stowage  Room  aft. 

A 278  gallon  collecting  tank  and  an  1875  gallon  retention  tank  are 
fitted  on  the  lower  level  of  the  Main  Cargo  Hold  forward.  Ttyo  pumps  serve 
these  tanks  on  automatic  or  manual  control. 

(d)  The  Officers'  Tbllet  space  watercloset  aft  is  flitted  with  an 
Integral  pump  which  can  discharge  directly  to  either  the  collecting  or  the 
retention  tank  forward.  All  gray  water  aft  of  Fr.  124  gravitates  to  the  25 
gallon  collecting  tank  from  which  it  Is  pumped  through  a separate  main  to  either 
the  278  gallon  collecting  tank  or  the  1875  gallon  retention  tank.  There  is  no 
provision  for  gravitating  the  aft  gray  water  overboard. 

(e)  Black  and  gray  water  from  spaces  forward  of  Frame  124 

can  gravitate  via  separate  mains  selectively  (depending  on  overboard  restrictions) 
to  the  278  gallon  collecting  tank  or  to  the  1875  gallon  retention  tank.  Either 
of  two  pumps  located  Just  forward  of  these  tanks  can  discharge  their  contents 
directly  overboard  or  to  weather  deck  shoreside  connection,  port  and  starboard. 

(f)  The  collection  tank  operates  under  automatic  or  manual 
control  and  is  fitted  with  a high  level  alarm. 

The  retention  tank  operates  only  on  automatic  control  and  is 
fitted  with  a high  level  alarm. 

The  tanks  can  be  cross  connected,  but  the  discharge  pumps  must 
be  operated  manually  under  this  condition. 


(g)  Ac  present  the  vessel  does  not  use  the  278  gallon  collecting 
tank.  All  wastes  are  routed  to  the  1875  gallon  retention  tank  for  pumping 
overboard  or  to  pierside. 

Special  Remarks 

Due  to  the  arrangement  of  the  various  spaces  and  the  cargo 
handling  gear  installation  and  operation  immediately  forward  of  the  vessel’s 
house,  the  routing  of  incinerator  stacks  to  the  weather  poses  a problem. 

Although  the  internal  runs  offer  some  space  alteration  considerations,  the 
weather  side  runs  offer  more  of  a consideration  from  die  viewpoint  of  routing 
compatible  with  the  vessel's  open  type  house  structure  and  the  need  to  keep 
clear  of  no  igaf  onal  and  cargo  operational  stations.  The  solutions  are  not 
immediately  apparent  and  would  require  additional  investigation  and  approval 
before  the  specific  waste  management  systems  involved  would  be  considered 
viable  unconditionally. 

hi  order  to  realise  the  maximum  attainable  tank  vblumes,  it  has 
been  proposed  in  the  system  discussions  that  some  tanks  be  trapezoidal  In  plan 
view,  with  vertical  wail  sides  and  ends,  instead  of  completely  rectangular. 
rfhis  will  enable  the  tanks  to  approximate  the  converging  contour  of  the  deck 
at  side  when  approaching  the  bow. 

Where  it  may  be  necessary  to  relocate  the  laundry  presently 
located  in  the  Main  Cargo  Hold,  Second  Deck,  Port,  Frs,  44  to  53,  consider- 
ation could  be  given  to  converting  the  storage  and  small  shop  areas  just  aft 
of  the  hold,  Frs.  65  to  74,  on  the  same  deck  and  side.  Space  availability  is  at 
a premium  and  the  Second  Deck  in  the  Main  Cargo  Hold  is  utilized  for  storage 
and  small  shops,  port  and  starboard.  Only  the  center  portion  in  way  of  the 
hatch  Is  kept  clear.  This  is  the  area  just  above  the  collection  and  retention 
tanks.  Further,  a large  spare  concrete  block  buoy  sinker  (anchor),  6'x6'x2'-6", 
is  stored  in  the  lower  hold  and  can  be  lifted  out  only  by  way  of  the  hatch. 

Use  of  the  hold  as  described  under  the  various  system  considerations 
would  require  relocating  the  concrete  sinker  and  deletion  of  the  portable 
horizontal  hatch  beams  which  are  now  covered  over  to  provide  extra  decking 
on  the  Second  Deck  level  of  the  Main  Cargo  Hold,  Ihese  teams  could  be 
removed  since  they  are  not  structural  support  members. 

In  all  cases  where  the  lower  hold  is  used  for  a system,  the 
storage  area  along  the  periphery  of  the  space  may  have  to  be  modified.  Fuel 
liransfer  hoses  on  reels  port  and  starboard  in  the  forward  part  of  the  lower 
holt!  should  be  left  undtsfurted  If  possible. 
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LOCATION  OP  BLACK  WATER  WASTE  SOURCES  ABOARD  A VESSEL 
Vessel:  FIKEBUSH  (WLB  - 393)  - Basswood  (180')  C Class 


LOCAHON  OF  GRAY  WATER  WASTE  SOURCES  ABOARD  A VESSEL 
Vessel:  FIREBUSH  (WLB-393)  - Basswood  (180')  C Class 


/ 

/|<? 

*: 

1 to  £ / 

Jf  / 


147-1611  2 


Compartment 

Name 


Waste 

Source 


Comments 


Hawser  T Canvas 
Storage  Room 


Collection  Tank 
(2  78  gal) 

Retention  Tank. 
(1875  gal) 

Collecting  Tank 
(25  gal) 


Galley  and  turbid  wastewater. 


LOCATION  OF  GRAY  WATER  WASTE  SOURCES  ABOARD  A VESSEL 
Vessel:  FIREBUSH  (WLB  - 3 93)  - Basswood  (180')  C Class 


/ ?C° 

ts  5 / 

<p  p / 

/ 


' 8 

o 

c 

© 

# 

o° 


Compartment 

Name 


Waste 

Source 


9,  101 

01 

CI, 

C.O.  Bathroom 

95-101 

01 

CL 

C.O.  bathroom 

82 

1 

P 

Crew's  Toilet 

75-82 

1 

P 

Crew's  Toilet 

81-92 

1 

C* 

iJ 

Galley 

92-98 

1 

F 

Scullery 

92-98 

1 

o 

i"i 

Scullery 

82-89 

1 

p 

C.P.O.  bathroom 

82-89 

1 

p 

C.P.O.  bathroom 

89-92 

1 

p 

Hospital  Toilet 

124-140 

1 

p 

SR.  A,  B 

140-149 

1 

p 

SR.  C 

122-140 

1 

s 

SR.  D,  E 

140-14 

1 

8 

Pa  ntry 

140-154 

1 

p 

Officers  Shower 

44-53 

2 

p 

Main  Cargo  Hold 

1 

i 

Shower  (1) 
Lavatory  (1) 
Shower  (1) 
Lavatory  (4) 
Sink  (1) 
Dishwasher  (1) 
Sink  (1) 

Shower  (1) 
Lavatory  (2) 
Lavatory  (1) 
Lavatory  (2) 
Lavatory  (1) 
Lavatory  (2) 
Sink  (1) 

Shower  (1) 
Washing 
Machines  (2) 


* Galley  and  turbid  wastewater. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  FIREBUSH  (180') 


WMS  No.  1 Full  Volume  Flush  Gravity  Collectlon/Holding  Tank  for 

Black  Water/Holding  Tank  for  Gray  Water 


Sewage  Holding  Tank 
Galley/ Tbrbld  Holding  Tank 

P age  Holding  Tfcnk 
Discharge  Pump 
Galley./ Tbrbld  Holding  Tank 
Discharge  Pump 


Required 

7, 295  gal.  (975  cu.  ft. ) 
20, 843  gal.  (2786  cu.  ft. ) 

Ttyo  (2) 

TVo  (2) 


Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to 
certain  limitations. 

It  Is  possible  to  provide  the  required  holding  tankage  capability 
for  the  black  water.  There  is  insufficient  space  available  to  provide  the 
required  holding  tankage  capability  for  gravity  drainage  of  gray  water  due  to 
the  design  configuration  of  the  vessel.  Available  space  will  be  designated  for 
black  water  holding,  leaving  no  means  to  receive  and  hold  the  gray  water. 

It  will,  however,  be  possible  to  gravitate  the  gray  water  directly  overboard 
from  all  spaces  except  from  the  laundry  and  Its  nearby  deck  drains,  both 
located  on  the  Second  Deck  in  the  Main  Cargo  Hold,  Port  side. 


The  sewage  holding  tank  would  be  located  in  the  Main  Cargo 
Hold  (Bhds.  44  to  68).  It  would  be  approximately  14  feet  long,  7 feet  wide 
flvd. , 10  feet  wide  aft  and  8 feet  3 Inches  high.  The  tank  would  be  fitted 
entirely  within  the  dimensions  of  the  hatchway  such  that  the  top  of  the  tank 
would  extend  slightly  above  the  Second  Deck  level. 


The  black  water  gravity  drainage  piping  serving  the  spaces 
forward  of  Frame  124  could  still  gravitate  forward  with  modification  of  the  runs 
within  the  Main  Cargo  Hold.  The  overboard  discharge  pumps  could  be  located 
in  the  lower  part  of  the  hold,  Just  aft  of  the  tank  with  piping  runs  overboard  and 
to  pierside  using  existing  connections. 
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Vessel:  FIREBUSH  (180') 

System  No.  1 (cont'd.) 

For  the  spaces  aft  of  Frame  124,  it  would  be  necessary  to  fit 
a small  collecting  tank/pump  arrangement  in  the  Hawser  Room  aft  similar 
to  the  existing  25  gallon  tank  fitted  for  gray  water  disposal.  The  tank  would 
receive  watercloset  drains  from  the  Officers'  Toilet  and  garbage  grinder  drains 
from  the  Ward  Room  pantry  (if  fitted  in  the  future).  If  the  garbage  grinder  is 
not  to  be  fitted,  the  existing  watercloset/pump  arrangement  could  be  retained 
in  lieu  of  adding  the  second  25  gallon  collecting  tank/pump  arrangement  which 
would  be  pumped  on  automatic  tank  level  control,  discharging  forward  to  the 
Sewage  Holding.  Thnk. 

Gray  water  from  spaces  forward  of  Frame  124  would  continue 
to  drain  forward  by  gravity  as  at  present.  However,  instead  of  going  to  the 
present  collecting  tank  or  the  retention  tank,  the  drains  would  go  directly 
overboard  above  the  Second  Deck  level  approximately  where  the  present 
overboard  discharge  shell  connection  is  fitted.  When  overboard  discharge 
is  not  permitted,  the  gray  water  would  have  to  be  diverted  to  the  Sewage 
Holding  Thnk  for  off-loading. 

The  gray  water  from  the  Laundry  and  deck  drains  on  the  Second 
Deck  in  the  Main  Cargo  Hold  cannot  drain  overboard  by  gravity  since  the 
vessel's  design  draft  is  Just  above  the  Second  Deck  level.  The  drains  will 
not  be  able  to  gravitate  to  the  Sewage  Holding  Thnk  since  the  tank  will 
protrude  above  the  Second  Deck.  Therefore,  these  drains  would  best  go 
to  a small  collecting  tank  fitted  with  a liquid  level  actuated  pump  which  would 
discharge  overboard  or  to  the  Sewage  Holding  Tank  when  overboard  discharge 
is  not  permitted. 

The  gray  water  drains  from  the  spaces  aft  of  Frame  124  would 
continue  to  drain  to  the  existing  25  gallon  collecting  tank/pump  arrangement 
in  the  Hawser  Room  for  discharge  forward  to  overboard  and  to  the  Sewage 
Holding  Tank  for  off-loading  when  overboard  discharge  is  not  permitted. 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  FIREBUSH  (180') 


WMS  No.  l 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  W 

Pounds 

$ 4. 50/Lb. 

(Materials  and  Labor) 

r"  w 

720 

j 

3,  240 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

mm 

4,409 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

m 

6,394 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

230 

460 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

20 

300 

Access  Cuts  (In  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

45 

270 

(ft 

I 

$ 

Cm 

Cutting 

Other 

(miscellaneous 

handling) 

Hours 

Man- 

Hours 

$50. 00/Hr.  (6) 

(Labor) 

$15 .00/MH 
(Labor) 

25 

35 

1,250 

525 

Total  Installation  Cost  ($) 

16,848 

(1)  Coppor-niolwl  nttuintd. 

(3)  ERtmtee  InoludM  t factor  of  BO1^  added  to  allow  for  vtlvai,  Ganger,  fitting^,  take-down  Joina,  etc. 
(9)  Cue-quarter  Inch  plate  aatumed. 

(4)  EMimate  lncludea  a factor  of  30$  added  to  allow  for  required  itructural  idffenlng  for  proper  tupport. 
(8)  Estimated  on  the  baali  of  10 $ of  the  weight  which  hai  to  be  mpported. 

(6)  Bated  on  an  anuraed  cutting  rate  of  SO  ft,  /hr. 


DISCUSSTON  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  FIREBUSH  (180') 


WMS  No.  2 


Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 
Chrysler  System  with  Sludge  Holding  Tank  for 
Sewage/Holding  Tank  for  Gray  Water 


Sewage  Holding  Tank 
Galley/ Tbrbld  Holding  Tank 

Chrysler  Model  and  Quantity 


Sewage  Holding  Tank 
Discharge  Pumps 
Galley/ Tixbid  Holding  Tank 
Discharge  Pumps 


Required 


1,362  gal.  (I82cu.ft. ) 

20,843  gal.  (2786  cu.  ft.) 

One  (1)  - A/B  Separation  Tank 
with  One  (1)  Model  A Pump 
& Fluid  Maintenance  Package 
or 

Tvo  (2)  Model  A Separation  Tanks 
with  TWo  (2)  Model  A Pump 
& Fluid  Maintenance  Packages 

Tvo  (2) 

Tvo  (2) 


Discussion 


The  system  Is  considered  to  be  a viable  candidate  subject 
to  certain  limitations. 

Equipment  locations  and  drainages  would  be  as  follows: 

(a)  The  required  sewage  holding  tank  capacity  would  be  provided. 


of  space. 


(b)  No  galley  and  turbid  holding  tankage  is  possible  due  to  lack 


(c)  Sewage  from  the  Officers'  Tbilet  aft  of  Frame  124  would 
continue  to  be  pumped  forward  for  disposition.  In  this  system  they  would  go 
to  the  Chrysler  Separation  Tank  In  the  Main  Cargo  Hold. 

Garbage  grinder  drains  aft  cannot  gravitate  forward  and  cannot 
be  mixed  with  the  flush  fluid  in  the  Chrysler  system.  Therefore  they  would 
have  to  be  collection  tank  fitted  with  a sump  pump  similar  to  the  existing  25 
gallon  Galley  Collecting  Tank  In  the  Hawser  Room,  The  drains  would  be  pumped 
forward  for  disposition  via  the  Sewage  Holding  Tank. 

Sewage  drains  from  spaces  forward  of  Pr.  124  would  gravitate  to 
the  Chrysler  Separation  Tank  in  the  Main  Cargo  Hold. 
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Vessel:  FIREBUSH  (180') 

System  No.  2 (cont'd. ) 

(d)  Gray  water  from  spaces  aft  of  Frame  124  would  continue  to 
use  the  existing  25  gallon  collecting  tank  witli  internal  sump  pump.  Ihe  discharge 
would  be  forward  to  overboard  and  when  not  permitted  to  go  overboard,  would 

go  to  i lie  Sewage  Holding  Tank  for  off-loading  in  the  Main  Cargo  Hold. 

(e)  Laundry  and  deck  drains  therefrom  would  have  to  be 
collected  and  pumped  overboard  when  permissible,  and  pumped  to  the  sewage 
holding  tank  for  off-loading  when  overboard  discharge  is  not  permitted. 

(f)  Other  gray  water  would  be  gravitated  directly  overboard, 
and  for  pierside  off-loading  would  be  diverted  to  the  sewage  holding  tank. 

Hie  sewage  holding  tank  (approximately  7'-6"  long,  5' -0”  wide  and 
5'-0"  high)  would  be  located  on  the  lower  level  of  the  Main  Cargo  Hold,  at  its 
aft  end.  Ihe  tank  would  extend  from  the  ship's  centerline  outboard  to  starboard. 

lire  overboard  discharge  pumps  would  be  located  to  port  of  the 
sewage  holding  tank, 

Ihe  alternative  arrangement  having  one  Chrysler  separation  tank 
and  one  pump  and  fluid  maintenance  package  is  preferred  since  it  requires  a 
simpler  piping  arrangement  and  less  space.  The  components  would  be  arranged 
just  forward  of  the  sewage  holding  tank. 


PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  FIREBUSH  (180’) 


WMS  No.  2 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping <l> 

Pounds 

$ 4. 50/Lb. 

(Materials  and  Labor) 

(2) 

1,395 

6,278 

Tank  Steel1 2 (3) 4 * 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

<«) 

2,260 

1,243 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

(5) 

1,  760 

1,620 

Eleotric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

345 

690 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

20 

300 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1 .00/Ft. 

(Labor) 

N/A 

- 

Welding 

Foet 

$ 6.00/Ft. 

(Materials  and  Labor) 

25 

150 

Removals 

Cutting 

Other 

(miscellaneous 

handling) 

Hours 

Man- 

Hours 

$50. 00/Hr.  (6) 

(Labor) 

$15.00/MH 

(Labor) 

25 

35 

1,250 

525 

Total  Installation  Cost  ($) 

12, 056 

(1)  Copper-nickel  assumed. 

(2)  Estimate  Include!  » factor  of  60%  added  to  allow  for  valves,  flanges,  fittings,  take-down  joints,  etc. 

(3)  One-quarter  Inch  plate  assumed. 

(4)  Estimate  Includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(9)  Estimated  on  the  basts  of  10%  of  the  weight  which  has  to  be  supported. 

(6)  Based  oa  an  assumed  cutting  rate  of  60  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  FIREBUSH  (180') 


WMS  No,  3 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  with  Incinerator  for 
Sewage/Holding  Tank  for  Gray  Water 


Galley/TUrbid  Holding  Tank 
Sludge  Holding  Tank 

Chrysler  Model  and  Quantity 


Incinerator  Model  and  Quantity 

Sludge  Surge  Tknk  Transfer 
Pump 

Sludge  Surge  Tank  Discharge 
Pump 

Galley/TUrbid  Holding  Tank 
Discharge  Pump 


Required 

20, 843  gal.  (2786  cu. ft.) 

One  (1)  Model  B 

One  (1)  - A/B  Separation  Tank 
with  One  (1)  Model  A Pump 
& Fluid  Maintenance  Package, 
or 

TWo  (2)  Model  A Separation 
Tanks  with  TWo  (2)  Model  A 
Pump  8<  Maintenance  Packages 

One  (1)  - C 

One  (1) 

One  (1) 

TWO  (2) 


Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to 
certain  limitations. 

The  alternative  arrangement  having  one  Chrysler  separation  tank  and 
one  pump  and  fluid  maintenance  package  is  preferred  since  it  requires  a simpler 
piping  arrangement  and  toss  space.  The  components  would  be  fitted  in  the  aft  portions 
of  lower  level  of  the  Main  Cargo  Hold,  along  the  ship's  centerline.  The  Model  B 
sludge  holding  tank  (S'-4"  L x 3'-0"  W x 4'-l"  H)  would  be  locpted  nearby  where  the 
existing  278  gallon  collecting  tank  is  presently  fitted  on  the  port  side. 

The  galley  and  turbid  holding  tank  size  would  be  restricted  to 
approximately  320  cu.  ft.  (2395  gallons)  due  to  space  availability.  The  tank  would  be 
approximately  7'-0"  long,  6'-9"  wide  at  the  forward  end,  8' -6"  wide  at  the  aft  end  and 
6'-0"  high  and  would  be  fitted  also  in  the  lower  level  of  the  Mein  Cargo  Hold,  at 
its  forward  end  and  on  the  vessel's  centerline. 
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Vessel:  nRi:ausn  (ibo1) 


System  No.  3 (conl'd. ) 

lltc  jnimps  associated  wit'll  rlic.se  components  would  be  fitted  on 
the  port:  side  aft  and  in  the  area  forward  of  the  sludge  holding  tank. 

I lie  incinerator,  blower  and  fuel  tank  would  lie  located  on  the 
2nd  Deck  level  of  the  Main  Cargo  Hold,  St  1x1.  side. 

'Hie  incinerator  stack  could  possibly  be  led  to  the  weather 
stores  space  on  the  port  side,  I 'rs.  65-74,  Second  Deck  and  up  through  the 
Crew's  Toilet  on  the  Main  Deck.  I here  appears  to  be  noway  to  run  the  stack 
via  the  existing  ship's  stack  enclosure.  See  the  Special  Remarks  in  the  discussion 
at  the  beginning  of  tills  Section. 

Sewage  from  the  Officers'  Toilet  aft  of  Fr.  124  would  continue 
to  be  pumped  forward  for  disposition.  It  would  go  to  the  Chrysler  Separation 
Tank  in  the  Main  Cargo  Hold. 

Carbage  grinder  drains  aft  cannot  gravitate  forward  and  cannot 
be  mixed  with  the  flush  fluid  in  die  Chrysler  system.  Ihcrefore  they  would 
have  to  be  collected  in  a small  collection  tank  fitted  with  a sump  pump  similar 
to  the  existing  25  gallon  Galley  Collecting  Tank  in  (.lie  Hawser  Room,  "I he  drains 
would  be  pumped  to  Lite  Sludge  Holding  lank  in  the  Main  Cargo  Hold  for  dis- 
position in  the  incinerator. 

Cray  water  drains  aft  of  Fr.  124  would  gravitate  to  the  existing 
25  gallon  collecting  tank  in  the  Hawser  Room  and  then  be  pumped  forward  to 
overboard  and  to  the  Galley/Turbid  Tank  for  piersicle  discharge. 

Except  for  tiie  laundry  space,  gray  water  from  spaces  forward  of 
Frame  124  would  gravitate  overboard  via  the  Main  Cargo  Hold  and  for  pierside 
off-loading  would  be  diverted  to  the  galley  /turbid  holding  tank. 

the  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  bo  fitted  with  a small  (approximate 
25  gallons)  collect  ing  tank  with  sump  pump  for  overboard  discharge.  I -‘or  pierside 
off-loading  the  drains  would  gravitate  to  the  C/T  holding  tank. 

Installation  of  the  incinerator  would  require  additional  fire 
protection  equipment  and  possibly  a modification  to  the  ventilation  system  for 
the  Main  Cargo  I lold. 
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WMS  INSTALLATION  COST  ESTIMATES 


Ve s s a 1 FIREBUSH  (1 80‘) 

WMS  No.  3 


Installation 
Cost  Element 


Piping W 


Tank  Steel(3) 


Foundations 


Electric 

Cables 


Miscellaneous 
Installations  (pump 
motors,  skid-moun 
compone nts,  etc. ) 


Welding 


Cutting 


| Other 
£ (miscellaneous 
handling) 


Unit 

Assumed  Unit  Cost 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

Man- 

Hours 

$15 .00/MH 
(Labor) 

Feet 

$ 1.00/Ft. 

(Labor) 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

Hours 

$50. 00/Hr. 1 2 3 4 5  (6) 

(Labor) 

Man- 

Hours 

$15. 00/MH 
(Labor) 

(estimated  Cost  ($) 
number  of  units) 


(2) 


2,615 


3,120 


11, 768 


2,525 


2,871 


Total  Installation  Cost  ($) 


(1)  Copper-nickel  assumed. 

(2)  Estimate  Include!  a factor  of  50$  added  to  allow  for  valvni,  flangee,  Sttlngi,  uke-down  joints,  etc 

(3)  Cne-quarter  Inch  plate  aatumed. 

(4)  Estimate  Include!  a factor  of  30$  added  to  allow  for  required  structural  stiffening  for  proper  lupport. 

(5)  Estimated  on  the  bade  of  107°  of  the  weight  which  haa  to  be  supported. 

(6)  Baaed  on  an  assumed  cutting  rate  of  50  ft.  Air. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHJ2CKS 


Vessel:  FIREBUSH  (180') 

WMS  No.  4 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 
System  with  Sludge  Holding  Tank  for  Black  Water/ 
Holding  Tank  for  Gray  Water 


Required 


Sanitary  Influent  Surge  Tank 

261  gal.  (35  cu.  ft. ) 

Galley/  Tbrbid  Holding  Flank 

20, 843  gal.  (2786  cu.  ft. ) 

Sludge  Holding  Flank 

680  gal.  (81  cu,  ft, ) 

Grumman  Unit 

One  (1) 

Influent  Surge  Tank  Pump 

One  (1) 

Influent  Surge  Tank  Overboard 

F\vo  (2) 

Pump 

Sludge  Tank  Transfer  Pump 

One  (1) 

G/T  Holding  Tank  Discharge 

FWo  (2) 

Pump 

Discussion 

The  system  is  considered  to  be  a viable  candidate  subject  to 
certain  limitations. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as 

follows: 


On  the  Lower  Level 

(a)  Sanitary  influent  surge  tank  (approx.  3'  L x 3’  W x 4'  H), 
on  port  side  where  278  gallon  collecting  tank  exists. 

(b)  Sludge  holding  tank  (approx.  4'-6"  L x 4'-6"  W x 4’-0"  H) 
on  starboard  side  where  1875  gallon  retention  tank  exists. 

(c)  Galley/Tbrbid  holding  tank  (approx.  9'-3"  L x 6'-9"  W fwd 
x 9'-0"  W aft  x 8' -3”  H)  on  the  ship's  centerline,  at  forward  end  of  the  hold, 
within  the  hatchway,  protruding  slightly  above  the  2nd  deck  level.  Tank  is 
limited  to  approximately  600  cu.  ft.  (4495  gal. ) due  to  lack  of  space. 

(d)  Various  associated  pumps  aft  of  die  G/T holding  tank. 
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Vessel:  FIRE  BUSH  (180') 


System  No.  4 (cont'd. ) 

On  die  2nd  Deck  Level 

(e)  Ihe  Grumman  MSD  on  starboard  side. 

Drainages  would  be  as  follows: 

(a)  For  the  spaces  aft  of  Frame  124,  it  would  be  necessary 

to  fit  a small  collecting  tank/pump  arrangement  in  the  Hawser  Room  aft  similar 
to  the  existing  25  gal.  tank  fitted  for  gray  water  disposal.  'Ihe  tank  would 
receive  watercloset  drains  from  the  Officer’s  toilet  and  garbage  grinder 
drains  from  the  Ward  Room  pantry  (if  fitted  in  the  future)  which  would  be  pumped 
on  automatic  tank  level  control,  discharging  forward  to  the  Sanitary  Influent- 
Surge  Tank.  If  the  garbage  grinder  is  not  to  be  fitted,  the  existing  watercloset/ 
pump  arrangement  could  be  retained  in  lieu  of  adding  the  second  25  gallon  collecting 
tank/pump  arrangement. 

For  spaces  forward  of  Fr.  124,  sewage  drains  would  gravitate 
directly  to  the  Influent  Surge  Tank. 

(b)  The  gray  water  drains  from  the  spaces  aft  of  Frame  124 
would  continue  to  drain  to  the  existing  25  gallon  collecting  tank/pump  arrangement 
In  the  Hawser  Room  for  discharge  forward  to  overboard  and  to  the  Galley/  llirbid 
Molding  Tank  for  off-loading  when  overboard  discharge  is  not  permitted. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces 
forward  of  Frame  124  would  gravitate  overboard  arid  for  pierside  off-loading 
would  be  diverted  to  the  G/T  holding  tank, 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate 
overboard  (being  below  the  waterline)  and  would  have  to  be  fitted  with  a small 
(approximately  25  gallon)  collecting  tank  with  sump  pump  for  discharge  over- 
board and  to  the  G/T  holding  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  FIREBUSH  (180') 


WMS  No.  4 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  (*> 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

1,  015 

4,  568 

Tank  Steal*35 

Pounds 

$ ,55/Lb. 

(Materials  and  Labor) 

7,  930 

(4) 

4,  362 

Foundations 

Pounds 

, - - - 

$ .92/Lb. 

(Materials  and  Labor) 

5,  730 

(6) 

5,  2 72 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

805 

1,  610 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

S15.00/MH 

(Labor) 

50 

750 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

70 

420 

w 
•— < 

Cutting 

Hours 

$50. 00/Hr.  ((,) 

(Labor) 

25 

— 

1,250 

> 

0 

E 

s 

oc 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

S15.Q0/MH 

(Labor) 

3b 

525 

Total  Installation  Cost  ($) 

10,  7 57 

(1)  Copper-mckel  auumed. 

(2)  Estimate  Include*  a factor  of  50%  added  to  allow  for  valve*,  flange*,  fltdngr  take-down  Joint*,  etc. 

(3)  One-quarter  Inch  plate  aaiumed. 

(4)  Eitlmate  Include*  a factor  of  30%  added  to  allow  for  required  itructural  tdffenlng  for  proper  support. 
(6)  Ertlmated  on  the  bad*  of  10%  of  the  weight  which  ha*  to  be  tupperted, 

(6)  Baaed  on  an  assumed  cutting  rate  of  SO  ft.  Air. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  FIREBUSH  (180') 

WMS  No.  5 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Holding  Tank  for  Combined 
Black  and  Gray  Waters 


Required 

Influent  Surge  Tank 

1,029  gal.  (138  cu.ft. ) 

Sludge  Holding  Tank 

2, 345  gal.  (313  cu.ft.) 

Grumman  Unit 

TWo  (2) 

Influent  Surge  Tank  Pump 

Two  (2) 

Influent  Surge  Tank  Overboard 

TWo  (2) 

Pump 

Sludge  Tank  Transfer  Pump 

One  (1) 

Discussion 


The  system  is  considered  to  be  a viable  candidate  subject 
to  certain  limitations. 

The  system  Is  very  similar  to  System  No.  4 except  that  the 
G/T  holding  tank  has  been  eliminated.  All  wastes  go  to  the  influent  surge  tank. 

The  influent  surge  tank  (approx.  5'-0"  L x S' -6"  W x 5'-0"  H) 
would  be  fitted  at  the  forward  end  of  the  lower  level  of  the  Main  Cargo  Hold, 
on  the  ship's  centerline. 

The  sludge  holding  tank  (approx,  8'  Lx  8*  W x 5'  H)  would  be 
located  where  the  1875  gallon  retention  tank  is  presently  located  on  the 
lower  hold  level. 

The  associated  pumps  would  be  located  principally  on  the  star- 
board side  of  the  lower  level  of  the  hold. 

The  Grumman  MSD's  would  be  located  on  the  2nd  Deck  level  of 
the  Main  Cargo  Hold.  They  could  he  fitted  one  each  port  and  starboard,  or 
both  on  the  starboard  side.  'Hie  former  could  require  slight  modification  of  the 
laundry  and  its  ventilation  ducting  to  permit  better  access  room  around  the 
Grumman  MSD.  However,  the  arrangement  affords  better  weight  distribution. 
The  latter  arrangement,  while  satisfactory,  would  offer  less  access  room 
between  the  units. 
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Vessel:  FIREBUSH  (180‘) 

System  No.  5 (cont'd. ) 

Drainages  would  be  as  follows: 

(a)  For  the  spaces  aft  of  Frame  124,  It  would  be  necessary  to 
fit  a small  collecting  tank/pump  arrangement  in  the  Hawser  Room  aft  similar 
to  the  existing  25  gal.  tanlc  fitted  for  gray  water  disposal.  The  tank  would 
receive  watercloset  drains  from  the  Officer's  Toilet  and  garbage  grinder 
drains  from  the  Ward  Room  pantry  (if  fitted  in  the  fftture)  which  would  be  pumped 
on  automatic  tank  level  control,  discharging  forward  to  the  Influent  Surge 

Tank,  If  the  garbage  grinder  is  not  to  be  fitted,  the  existing  watercloset/pump 
arrangement  could  be  retained  in  lieu  of  adding  the  second  25  gallon  collecting 
tank/pump  arrangement. 

For  spaces  forward  of  Fr.  124,  sewage  drains  would  gravitate 
directly  to  the  Influent  Surge  Tkrik. 

(b)  The  gray  water  drains  from  the  spaces  aft  of  Frame  124 
would  continue  to  drain  to  the  existing  25  gallon  collecting  tank/pump  arrangement 
in  die  Hawser  Room  for  discharge  forward  to  the  Influent  Surge  Tank  for  off- 
loading  and  feed  to  the  Grumman  Feed  Tuik. 

(c)  Including  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  to  the  influent  surge  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  FIREIHLSII  (180') 


WMS  No.  5 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  <l> 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

1,095 

(2) 

4.  928 

Tank  Steel^ 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

5,  960 

(4) 

3,  278 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

4, 100 

(5) 

3,  772 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

690 

1,  300 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15. 00/ MIL 
(Labor) 

40 

600 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

55 

330 

w 

Cutting 

Hours 

$50. 00/Hr.  (,i) 

(Labor) 

25 

1,  250 

> 

0 

E 

<u 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15. 00/MH 
(Labor) 

35 

525 

Total  Installation  Cost  ($) 

16, 063 

(1)  Copper-nickel  assumed, 

(2)  Estimate  Include*  a factor  of  50'!h  added  to  allow  for  valves,  flanges,  fittings,  take-down  Joints,  etc. 

(3)  One-quarter  Inch  plate  assumed. 

(4)  Estimate  includes  a factor  of  3 0"/o  added  to  allow  for  required  structural  stiffening  for  proper  support. 
(0)  Estimated  on  die  basis  of  of  the  weight  which  lias  to  be  supported. 

(G)  Based  on  an  assumed  cutting  rate  of  50  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  FIREBUSH  (180‘) 

WMS  No.  6 Full  Volume  Flush  Gravity  Collection/Holding  Tank  for 
Black  Water/Grumman  Flow  Through  System  with 
Sludge  Holding  Tank  for  Gray  Water 


G/T  Influent  Surge  Tank 

Required 

768  gal.  (103  cu.  ft, ) 

Sewage  Holding  'Bank 

7, 295  gal.  (975  cu.ft. ) 

Sludge  Holding  Tank 

1,737  gal.  (232  cu.ft.) 

Optional  Combined 

9,032  gal.  (1,207  cu.ft.) 

Sewage/Sludge  Holding  Tank 

Grumman  (Jnlt 

TWo  (2) 

Sewage  Holding  Tank  Discharge 

TWO  (2) 

Pump 

G/T  Influent  Surge  Tank  Pumps 

TWo  (2) 

G/T  Influent  Surge  Tank  Transfer 

One  (1) 

Pump 

Discussion 


The  system  is  considered  to  be  a viable  candidate  subject 
to  certain  limitations. 

Equipment  in  and  drainage  systems  to  the  Main  Cargo  Hold  would 

be  as  follows: 


On  Lower  Level 


(a)  The  required  sewage  holding  tank  capacity  would  be  provided 
via  a tank  the  same  configuration  and  location  in  the  hatchway  as  in  System 
No.  1. 


Alternatively,  an  optional  Combined  Sewage/Sludge  Holding 
Tank  could  be  fitted  in  the  same  location. 


(b)  The  required  G/T  influent  surge  tank  could  be  Incorporated 
as  a separate  compartment  within  the  Combined  Sewage/Sludge  Holding  Tfcnk 
configuration  due  to  lack  of  other  space. 

(c)  Associated  pumps  would  be  located  aft  of  the  sewage 
holding  tank  or  the  optional  combined  tank. 
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Vessel:  F1REBUSH  (180') 

System  No.  6 (coat'd.  ) 

On  the  2nd  Deck  Level 


(d)  For  the  spaces  aft  of  Frame  124,  it  would  be  necessary  to 
fit  a small  collecting  tank/pump  arrangement  in  the  Hawser  Room  aft  similar 
to  the  existing  25  gal.  tank  fitted  for  gray  water  disposal.  The  tank  would 
receive  watercloset  drains  from  the  Officer's  Tbilet  and  garbage  grinder  drains 
from  the  Ward  Room  pantry  (if  fitted  in  the  future)  which  would  be  pumped  on 
automatic  tank  level  control  discharging  forward  to  the  Sewage  Molding  Tank 

in  the  Main  Cargo  Hold,  If  the  garbage  grinder  is  not  to  be  fitted,  the  existing 
watercloset  /pump  arrangement  could  be  retained  in  lieu  of  adding  the  second 
25  gallon  collecting  tank/pump  arrangement. 

Sewage  from  spaces  forward  of  Fr.  124  would  gravitate  directly 
to  the  Sewage  Holding  Tank. 

(e)  The  gray  water  drains  from  the  spaces  aft  of  Frame  124 
would  continue  to  drain  to  the  existing  25  gallon  collecting  tank/pump  arrangement 
In  the  Hawser  Room  for  discharge  forward  to  overboard  and  to  the  Grumman 
feed  tanks  or  to  the  Sewage  Holding  Tank  for  off-loading  when  overboard 
discharge  Is  not  permitted. 

(f)  Laundry  and  nearby  deck  drains  would  have  to  go  to  a small 
(25  gal. ) collection  tank  fitted  with  a sump  pump  (similar  to  the  one  In  the 
Hawser  Room  aft)  which  would  discharge  overboard,  to  the  Grumman  feed  tanks 
and  to  the  Sewage  Holding  Tank  (for  plerslde  off-loading). 

(g)  Other  gray  water  drains  would  gravitate  directly  overboard, 
gravitate  to  the  Grumman  feed  tanks  and  to  the  Sewage  Holding  Tfcnk  (for 

pier  side  off-loading). 

(h)  The  Grumman  MSD  s could  be  located  1 each  port  and 
starboard  in  the  aft  part  of  the  space.  Due  to  space  requirements  the  Ml 
capacity  of  the  Sludge  Holding  Tank  could  be  met  only  by  fitting  two  tanks 

each  with  one-half  of  the  total  required  capacity.  These  tanks  would  be  approx- 
imately 5'L  x 5'W  x 4'  ~9"H  each,  and  would  be  located  forward  of  each 
Grumman  MSD.  TTie  one  on  the  port  side  would  require  relocation  of  the 
Laundry.  To  reduce  the  amount  of  alteration  work,  it  would  be  better  to  fit 
the  optional  Combined  Sewage/Sludge  Holding  Tank  In  Leu  of  the  separate 
tanks.  This  tank  would  include  the  aforementioned  G/T  Influent  Surge  Tank 
compartment  and  would  be  approximately  14*  -0"  long,  7 '-0"  wide  forward, 

10' -0"  wide  aft  and  11' -1"  high. 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  FIREBUSH  (180') 


WMS  No.  6 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Coat 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  (!) 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

1,090 

<5> 

4,905 

Tank  Steel<3) 

Pounds 

$ e 5 5/Lb i 
(Materials  and  Labor) 

9,500 

5,225 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

9,155 

(8) 

8,423 

Electric 

Cablaa 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

345 

690 

Miscellaneous 
Installations-  (pumps, 
motors,  skid-mounted 
components,  etc.) 

Man- 

Hours 

51S.00/MH 

(Labor) 

20 

300 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

a< 

Welding 

Feet 

$ 6.00/Ft, 

(Materials  and  Labor) 

45 

270 

Cfl 

Cutting 

Hours 

$5  0.00/Hr.  (6> 

(Labor) 

25 

1, 250 

I 

£ 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15.00/MH 

(Labor) 

35 

525 

Total  Installation  Cost  ($) 

21,588 

(1)  Coppei-nlektl  u*um*d. 

f 2 ) EkIrmm  lnolud«  a fector  of  80%  added  to  allow  for  valvct,  danger,  Stttngi,  uke-down  Joint*,  arc. 

(3)  Oce-querter  Inch  plate  auumed. 

(4)  Eitimate  include*  a factor  of  30%  addad  to  allow  for  required  structural  stiffening  for  proper  support. 

(5)  Estimated  on  the  bad*  of  10%  of  the  weight  which  has  to  be  supported. 

(6)  Based  on  an  assumed  cutting  rate  of  80  ft.  /hr, 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  FIREBUSH  (180') 


WMS  No.  7 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 
System  with  Sludge  Incinerator  for  Black  Water/Holding 
Tank  for  Gray  Water 

Required 


Gray  Water  Holding  Thnk 
Sewage  Influent  Surge  Thnk 
Fuel  Oil  Day  Tank 


20,843  gal.  ( 2786  cu.ft. ) 
261  gal.  ( 35  cu.ft. ) 

25  gal.  ( 3. 3 cu.ft. ) 


Grumman  Unit  with 
Incinerator 

Influent  Surge  Thnk  Pump 
Influent  Surge  Thnk  Overboard 
Pump 

G/T  Holding  Thnk  Overboard 
ftimp 


One  (1)  with 

One  (1)  Thiokol  Incinerator 
One  (1) 

TVo  (2) 

TWo  (2) 


Discussion 


The  system  Is  considered  to  be  a viable  candidate  subject  to 
certain  limitations. 


follows: 


Equipment  would  be  located  In  the  Main  Cargo  Hold  as 


On  the  Lower  Level 


(a)  Sewage  influent  surge  tank  (approx.  3'L  x 3'W  x 4'H)  on 
starboard  side  near  shell,  Frame  63  - 66. 

(b)  Gray  water  holding  tank  (approx.  12'L  x 7'W  Avd  x 9'-6" 
aft  x 8' -3"  H)  on  the  ship's  centerline,  Frames  47  to  59  (forward  end  of  hold) 
within  the  hatchway,  protruding  slightly  above  the  2nd  Deck  level.  Thnk  is 
limited  to  about  816  cu.ft.  (6109  gallons)  due  to  lack  of  space. 

(c)  Various  associated  pumps  functionally  arranged  to  port  of 
the  Influent  surge  tank. 

On  the  2nd  Deck  Level 


side. 


(a)  Grumman  MSD  and  Its  incinerator  fuel  tank  on  starboard 
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Vessel:  FIREBUSH  (180') 

System  No.  7 (cont'd. ) 

!he  incinerator  stack  could  possibly  be  led  to  the  weather 
via  the  stores  space  on  the  port  side,  Frs,  65  to  74,  Second  Deck  and  up 
through  the  Crew's  Toilet  on  the  Main  Deck.  There  appears  to  be  no  way  to 
run  the  stack  via  the  existing  ship's  stack  enclosure.  See  the  Special  Remarks 
in  the  discussion  at  the  beginning  of  this  Section. 

Installation  of  the  incinerator  would  require  additional  fire 
protection  equipment  and  possibly  a modification  to  the  ventilation  system  for 
the  Main  Cargo  Hold. 

(a)  For  the  spaces  aft  of  Frame  124,  it  would  be  necessary  to 
fit  a small  collecting  tank/pump  arrangement  in  the  Hawser  Room  aft  similar 
to  the  existing  25  gal.  tank  fitted  for  gray  water  disposal.  The  tank  would  receive 
watercloset  drains  from  the  Officer's  Tbilet  and  garbage  grinder  drains  from 
the  Ward  Room  pantry  (if  fitted  in  the  future)  which  would  be  pumped  on 
automatic  tank  level  control,  discharging  forward  to  the  Influent  Surge  flank. 

If  the  garbage  grinder  is  not  to  be  fitted,  the  existing  watercloset /pump  arrangement 
could  be  retained  in  lieu  of  adding  the  secotid  25  gallon  collecting  tank/pump 
arrangement. 


Sewage  from  spaces  forward  of  Fr.  124  would  gravitate  directly 
to  the  Influent  Surge  Tank. 

(b)  The  gray  water  drains  from  the  spaces  aft  of  Frame  124 
would  continue  to  drain  to  the  existing  25  gallon  collecting  tank/pump  arrangement 
in  the  Hawser  Room  for  discharge  forward  to  overboard  and  to  the  Gray  Water 
Holding  Thnk  for  off-loading  when  overboard  discharge  is  not  permitted. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  overboard,  and  for  pierside  off-loading  would  be 
diverted  to  the  G/T holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  a small  (approx.  25 
gallons)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 

G/T  holding  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 
Vessel  FIREBUSH  (180') 


WMS  No.  7 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  <*> 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

2,490 

(2) 

11, 205 

Tank  Steel(3> 

Pounds 

$ .55/lb. 

(Materials  and  Labor) 

8, 190 

(i) 

4,505 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

6,  675 

(5) 

6, 141 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

575 

1, 150 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

35 

525 

Acaeas  Cuts  (In  hull, 
deak  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

55 

330 

W 

Cutting 

Hours 

$50. 00/Hr.  (B> 

(Labor) 

25 

1, 250 

I 

& 

OS 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

S15.00/MH 

(Labor) 

35 

525 

Total  Installation  Cost  ($) 

25,631 

(1}  Copper-nickel  anumed. 

(2)  Ettlmate  Include*  • ftotor  of  SOft  added  to  »ilow  for  vilve*,  flange*,  fltdnjp,  tike-down  Joint*,  etc. 
(3}  One-quiiter  Inch  plite  utumed. 

(4)  Eidmite  Include*  e factor  of  3&7o  added  to  allow  for  required  itructural  idffenlng  for  proper  rapport. 
(8)  Eidmated  on  the  bail*  of  10$  of  the  weight  which  ha*  to  be  tupported, 

(6)  Bated  on  an  aaumed  cutting  rate  of  SO  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  DASHD  ON  SHIPCHECKS 


Vessel:  ITRITUSU  (180') 


WMS  No.  8 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Incinerator  for  Combined 
Block  and  Gray  Waters 


Influent  Surge  Tank 
Fuel  Oil  Day  Tank 

Grumman  Unite  with 
Incinerators 

Influent  Surge  Tank  Pumps 
Influent  Surge  TSank  Overboard 
Pump 


Required 

1,029  gal.  (138  cu.  ft, ) 

25  gal.  (3.3  cu.ft.) 

TWo  (2)  with 

Two  (2)  Thiokol  Incinerators 
Two  (2) 

TWo  (2) 


Discussion 

The  system  is  considered  to  be  a viable  candidate  subject  to 
certain  limitations. 


The  system  is  very  similar  to  System  No.  5 except  that  an 
incinerator  replaces  the  sludge  holding  tank, 


The  influent  surge  tank  (approx.  5'-0"L  x 5'-6"  W x S'-O"  H) 
would  be  fitted  at  the  forward  end  of  the  lower  level  of  the  Main  Cargo  Hold, 
on  the  ship's  centerline. 


tank, 


The  associated  pumps  would  be  located  aft  of  the  influent  surge 


The  Grumman  MSD's  with  their  incinerators  and  fuel  oil  day  tank 
would  be  located  on  the  2nd  deck  level  of  the  Main  Cargo  Hold,  one  each  port 
and  starboard. 


The  Laundry  space  may  require  modification  to  provide  adequate 
clearance  on  the  Port  side. 

Incinerator  stacks  could  possibly  be  run  similar  to  System  No.  3, 
It  appears  impossible  to  run  them  via  the  existing  ship's  stack  enclosure. 

Since  there  are  two  stacks,  this  could  pose  more  of  a problem.  See  the  Special 
Remarks  In  the  discussion  at  the  beginning  of  this  Section. 
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Vessel;  FIREBUSII  (180 ') 


System  No.  8 (coat’d, ) 

Installation  of  the  Incinerator  would  require  additional  fire 
protection  equipment  and  possibly  a modification  to  the  ventilation  system 
for  the  Main  Cargo  Hold. 

Drainage  would  be  as  follows: 

(a)  For  the  spaces  aft  of  Frame  124,  it  would  be  necessary  to 
fit  a small  collecting  tank/pump  arrangement  in  the  Hawser  Room  aft  similar  to 
the  existing  25  gal.  tank  fitted  for  gray  water  disposal.  Ihe  tank  would  receive 
watercloset  drains  from  the  Officer's  Toilet  and  garbage  grinder  drains  from 
the  Ward  Room  pantry  (if  fitted  in  the  future)  which  would  be  pumped  on 
automatic  tank  level  control,  discharging  forward  to  the  Influent  Surge  Tank. 

If  the  garbage  grinder  is  not  to  be  fitted,  the  existing  watercloset/pump  arrangement 
could  be  retained  in  lieu  of  adding  the  second  25  gallon  collecting  tank/pump 
arrangement. 


For  spaces  forward  of  Fr.  124,  sewage  drains  would  gravitate 
directly  to  the  Influent  Surge  Tknk. 

(b)  The  gray  water  drains  from  the  spaces  aft  of  Frame  124  would 
continue  to  drain  to  the  existing  25  gallon  collecting  tank/pump  arrangement 

in  the  Hawser  Room  for  discharge  forward  to  the  Influent  Surge  Tank  for  off- 
loading and  feed  to  the  Grumman  Feed  Thnk. 

(c)  Including  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  to  the  influent  surge  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 

[ 

Vessel 

rikl  UUSH  []«(]•) 

i; 

1 

WMS  No. 

H 

S’ 

Installation 
Cost  Element 


Piping^ 


Tank  Steel(3) 


Foundations 


Electric 

Cables 


Miscellaneous 


components,  etc.) 


Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 


Welding 


Cutting 


g Other 

(miscellaneous 

handling) 


Unit 

Assumed  Unit  Cost 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

Pounds 

$ . 9,2/Lb. 

(Materials  and  Labor) 

Peat 

$ 2 ,00/Ft.  j 

(Materials  and  Labor) 

Man- 
Hour  s 

$15 .00/'MH 
(Labor) 

Feat 

$ 1.00/Ft. 

(Labor) 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

Hours 

$50. 00/Hr.  (,i) 

(Labor) 

Man- 

Hours 

$15 . OO/MH 
(Labor) 

Quantity  Required 

(estimated  Cost  ($) 
number  of  units) 


(2) 


2,  775 


2,320 


2,040 


12,  488 


1,276 


1, 877 


1,150 


Total  Installation  Cost  ($) 


(1)  Copper-nickel  assumed. 

(2)  Estimate  Includes  a factor  of  SOty  aJded  to  allow  for  valves,  flanges,  fittings,  take-down  joints,  etc. 

(3)  One "Htiarter  indi  plate  assumed. 

(4)  Estimate  includes  a factor  of  30'Ii,  added  to  ..ilow  for  required  structural  stiffening  for  proper  support. 
15)  1st  1 mated  on  the  basis  of  lOvi,  of  the  weight  wliich  has  to  be  supported. 

(C)  based  on  an  assumed  cutting  rate,  of  50  ft.  Air. 


58 


DISCUSSION  OF  INSTALLATION  BASED  ON  SI-11  PC  HECKS 


Vessel:  riREBUSH  ( 1 H 0 ' ) 

WMS  No.  9 JERED  Reduced  Volume  Flush  Vacuum  Collection/Holding 
Tank  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 

Required 

Vacuum  Collection  Tank  250  gal. 

Vacuum  Collection  Assembly 
Sanitary  Holding  Tank  2,145  gal. 

Galley/TUrbid  Holding  Tank  20,843  gal. 

Sanitary  Holding  Tank  Overboard  Two  (2) 

Pump 

G/T  Holding  Tknk  Overboard  Two  (2) 

Pump 

Discussion 

The  system  is  considered  to  be  a vial  >1  e candidate  subject  to 
certain  limitations. 

Reuse  of  existing  piping  arrangements  would  have  to  be 
considered.  A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as 

follows: 


(165  cu.  ft. ) 
(287  cu.  ft. ) 
(2786  cu.  ft. ) 


On  the  Lower  Level 


(a)  Sanitary  holding  tank  (approx.  5’  Lx8'Wx7’-6"H)in 
the  hatchway,  Frame  56-61  on  ship's  centerline. 

(b)  Galley /turbid  holding  tank  (approx.  6'  L x 7'  W fwd  x 
8'-3"  \V  aft  x 8'  H)  in  the  hatchway,  Frame  47-53  on  ship's  centerline.  This 
tank  is  limited  to  366  cu,  ft.  (2737  gal. ) due  to  lack  of  more  space. 

(c)  Pumps  associated  with  tanks  to  be  fitted  aft  of  sanitary 

holding  tank. 


On  the  2nd  Deck  Level 


(a)  Vacuum  collection  tank  (approx.  6'  L x 5'  W x 5' -6"  H)  on 
either  port  or  starboard  side.  Hie  starboard  side  appears  to  be  preferable  since 
the  Laundry  on  the  Port  side  would  limit  the  piping  arrangement  more  than  the 
storerooms  on  the  starboard  side. 
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Vessel:  FIREBUSH  (180') 


System  No,  9 (cont'd. ) 

Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Tbilet  aft  of  Frame  124  as  well  as 
from  spaces  forward  of  Fr.  124  would  discharge  by  vacuum  forward  to  the 
vacuum  collection  tank.  The  garbage  grinder  aft  (if  fitted)  would  require  a 
special  vacuum  type  valve  (similar  to  urinal  discharge  type)  to  permit  collection 
and  discharge  to  the  vacuum  collection  tank  forward. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue  to 
drain  to  the  small  holding  tank  (approx.  25  gallon)  and  sump  pump  in  the 
Hawser  Room  from  which  it  would  discharge  forward  to  overboard  and  to  the 
G/T  holding  tank  for  off-loading. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces 
forward  of  Frame  124  would  gravitate  overboard  and  for  plerside  off-loading 
would  be  diverted  to  the  G/T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  small  (approx.  25 
gallons)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 

G/T  holding  tank. 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 
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WMS  INSTALLATION  COST  ESTIMATES  \j 

| ' 

Vessel  FIRERUSH  (18Q1)  !■ 


WMS  No. 2. 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Piping  C1) 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

(2) 

1, 420 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

(4) 

7,860 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

(5) 

5,  G65 

Electric 

Cables 

Feat 

$ 2.00/Ft. 

(Materials  and  Labor) 

5 75 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 .00/MH 
(Labor) 

35 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

55 

w 

Cutting 

Hours 

$50. 00/Hr. 

(Labor) 

25 

> 

o 

£ 

<D 

os 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15. 00/MH 
(Labor) 

35 

■ - ... 

Total  Installation  Cost  ($) 


Cost  ($) 

6,390 

4,323 
5,  212 
1,150 


1,250 


19,  705 


Ij  (1)  Copper-nickel  assumed, 

K (2)  Estimate  Includes  a factor  of  50", added  to  allow  for  valvoj,  flanges,  fittings , take-down  Joints,  etc, 

f (3)  One-quarter  Inch  plate  assumed. 

If  (4)  Estimate  Includes  a factor  of  added  to  allow  for  required  structural  stiffening  for  proper  support, 

jr  (5)  Estimated  on  the  basis  of  10"'.' of  the  weight  wlilcli  lias  to  be  supported. 

!f  (0)  Based  on  an  assumed  cutting  rate  of  50  ft, /lir. 


DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCKECKS 


Vessel:  FIREBUSH  (180') 


WMS  No.  10  JERED  Reduced  Volume  Flush  Vacuum  Collection/Incinerator 
for  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 


Vacuum  Collection  Tknk 
Vacuum  Collection  Assembly 
Galley /TUrbid  Holding  Tank 
Fuel  Oil  Day  Thnk 


Required 
250  gal. 

(165  cu.  ft. ) 
20, 843  gal.  (2786  cu.  ft. ) 
50  gal.  (6. 7 cu.  ft. ) 


Incinerator  One  (1)  Jered 

Vacuum  Collection  Thnk  One  (1) 

Overboard  Pump 

Galley /Hucbld  Holding  Tank  Ttoo  (2) 

Overboard  Pump 


Discussion 


The  system  Is  considered  to  be  a viable  candidate  subject 
to  certain  limitations. 


Reuse  of  existing  piping  arrangements  would  have  to  be 
considered.  The  system  Is  similar  to  System  No.  9 except  that  an  incinerator 
replaces  the  sewage  holding  tank. 


A fresh  water  sanitary  flushing  system  would  be  required. 


Equipment  would  be  located  In  the  Main  Cargo  Hold  as  follows: 
On  the  Lower  Level 


(a)  Galley/ Tlirbid  holding  tank  (approx.  14'  L x 7'W  ftvd  x 
10'W  aft  x 8'-3"  H)  In  the  hatchway,  on  ship's  centerline.  This  tank  Is  limited 
to  975  cu.  ft.  (7295  gallons)  due  to  lack  of  more  space. 

(b)  Pumps  associated  with  tanks  to  be  fitted  ait  of  G/T 

holding  tank. 
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Vessel:  FIREBUSH  (180') 


System  No.  10  (cont'd. ) 

On  the  2nd  Deck  Level 


(a)  Vacuum  collection  assembly  (approx.  6’L  x 5'  W x 5'“6"  H), 
port  or  starboard  side.  The  starboard  side  appears  to  be  preferable  since  the 
Laundry  on  the  Fort  side  would  limit  the  piping  arrangement  more  than  the 
storerooms  on  the  starboard  side, 

(b)  Incinerator  (approx.  6' -5"  L x 3'  W x 5' -3"  H)  and  fuel  oil 
day  tank,  port  or  starboard  side,  just  aft  of  the  laundry. 

The  stack  would  be  run  to  the  weather  similar  to  System  No.  3 
via  the  stores  space  on  the  Fort  side,  Frs.  65-74,  Second  Deck.  It  does 
not  appear  to  be  possible  to  run  it  inside  the  ship's  stack.  See  the  Special 
Remarks  in  the  discussion  at  the  beginning  of  this  Section. 

Installation  of  the  Incinerator  would  require  additional  fire 
protection  equipment  and  possibly  a modification  to  the  ventilation  system  for 
the  Main  Cargo  Hold, 

Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Tbllet  a ft  of  Frame  124  as  well  as 
spaces  forward  of  Fr.  124  would  discharge  by  vacuum  forward  to  the  vacuum 
collection  tank.  The  garbage  grinder  aft  (If  fitted)  would  require  a special 
vacuum  type  valve  (similar  to  urinal  discharge  type)  to  permit  collection  and 
discharge  forward  to  the  vacuum  collection  tank, 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue  to 
drain  to  the  small  holding  tank  (approx.  25  gallons)  and  sump  pump  in  the  Hawser 
Room  from  which  it  would  discharge  forward  to  overboard  and  to  the  G/T  holding 
tank  for  off-loading. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  overboard  and  for  plerside  off-loading  would  be 
diverted  to  the  G/T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  small  (approx.  25 
gallons)  collecting  tank  with  jump  pump  for  discharge  overboard  and  to  the 

G/T  holding  tank. 
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WMS  INSTALLATION  CO^T  ESTIMATES 


Vessel  FIFEBUSH  (180') 


WMS  No. 1£ 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  P) 

Pounds 

$ 4. SO/Lb. 

(Materials  and  Labor) 

4,165 

(2) 

18, 743 

Tank  Steel<3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

8,500 

<4> 

4,675 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

7,  920 

(6) 

7,287 

Electric 

Cables 

Feet 

$ 2,00/Ft. 

(Materials  and  Labor) 

345 

690 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15  .OQ/MH 
(Labor) 

20 

300 

Acoess  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 6.00/Ft, 

(Materials  end  Labor) 

45 

270 

(0 

Cutting 

Hours 

$50. 00/Hr.  (6> 

(Labor) 

25 

1,250 

S 

os 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15.00/MH 

(Labor) 

35 

525 

Total  Installation  Cost  ($) 

33, 740 

(1)  Copper-nickel  eaumed. 

(2)  Eitlmece  tnoludei « factor  of  60°% edded  to  ellow  for  velvet,  fUnget,  fittingi,  uke-down  Joinu,  etc. 

(3)  Cue-quarter  Inch  plate  urumed. 

(4)  Eidmate  t&cludee  a factor  of  soft  added  to  allow  for  required  itructtiral  idffeolng  for  proper  ruppcrt. 
(8)  Eidmated  on  the  bade  of  \Vh  of  the  weight  which  hti  to  be  supported. 

(6)  Bated  ou  an  attumed  cutting  rate  of  SO  ft.  Air. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHL'CKS 


Vessel:  FIREBUSH  (180’) 


WMS  No.  11  JERED  Reduced  Volume  Flush  Vacuum  Collection/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Required 

Vacuum  Collection  Tank 

250  gal. 

Vacuum  Collection  Assembly 

(165  cu.ft. ) 

Galley/TUrbid  Holding  Tank 

20,843  gal.  (2786  cu.  ft.) 

Evaporator  (GATX) 

Tvo  (2)  - 80  gal. 

Catalytic  Oxidizer 

One  (1)  large  or 

TV/o  (2)  regular 

G/T  Holding  Tfcnk  Overboard 
Pump 

7\vo  (2) 

Discussion 

The  system  Is  considered  to  be  a 

viable  candidate  subject 

to  certain  limitations.  Reuse  of  existing  piping  arrangements  would  have  to 
be  considered.  The  system  Is  similar  to  System  Nos.  9 and  10  except  that  the 
vacuum  collection  tank  discharges  to  an  evaporator. 

A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  In  the  Main  Cargo  Hold  as 

follows: 


On  the  Lower  Level 

(a)  Galley/TUrbid  Holding  Tank  (approx.  14'  L x 7'  W ftod  x 
10'  W aft  x 8 '-3"  H)  In  the  hatchway,  on  ship's  centerline.  This  tank  is 
limited  to  975  cu.ft,  (7295  gallons)  due  to  lack  of  more  space. 

(b)  Pumps  associated  with  tanks  to  be  fitted  aft  of  G/T 

holding  tank. 
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Vessel:  FIRERUSH  (180') 

System  No,  11  (cont'd. ) 

On  die  2nd  Deck  Level 


(a)  Vacuum  collection  assembly  (approx.  6'  L x 5'  W x 5'-6"  H), 
port  side  aft  of  laundry. 

(b)  Evaporators  (approx.  3’-2"  dia.  x 4’-2"  high)  and  catalytic 
oxidizer(s)  (6"  dia.  x 18"  high),  starboard  side, 

thrainages  would  be  as  follows: 

(a)  Sewage  from  Officers’  Tbilet  aft  of  Frame  124  as  well  as 
spaces  forward  of  Fr.  124  would  discharge  by  vacuum  forward  to  the  vacuum 
collection  tank.  The  garbage  grinder  aft  (if  fitted)  would  require  a special 
vacuum  type  valve  (similar  to  urinal  discharge  type)  to  permit  collection  and 
discharge  forward  to  the  vacuum  collection  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue  to 
drain  to  the  small  holding  tuuk  (approx.  25  gallons)  and  camp  pump  in  the  Hawser 
Room  from  which  it  would  discharge  forward  to  ovorboi  d and  to  the  G/T 
holding  tank. 


(c)  Except  for  the  laundry  space,  gray  water  from  spaces 
forward  of  Frame  124  would  gravitate  overboard  and  for  piersidc  off-loading 
would  be  diverted  to  the  G/T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate 
overboard  (being  below  the  waterline)  and  would  have  to  be  fitted  with  small 
(approx.  25  gallons)  collecting  tank  with  sump  pump  for  discharge  overboard 
and  to  the  G/T  holding  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  riREBUSH  (1801) 


WMS  No. 11 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping*1) 

Pounds 

$ 4. SO/Lb. 

(Materials  and  Labor) 

3,  745 

(2) 

16,853 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

8,150 

(4) 

4,483 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

7,  920 

(5) 

7,287 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

345 

C90 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

515.00/MH 

(Labor) 

20 

300 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

m 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

45 

270 

W 

i—4 

Cutting 

Hours 

$50. 00/Hr.  (6) 

(Labor) 

25 

1,  250 

1 

E 

& 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

S15.00/MH 

(Labor) 

35 

525 

Total  Installation  Cost  ($) 

31,658 

(1)  Copper-nickel  uiumed. 

(2)  Eidmete  Include)  a factor  of  50%  added  to  allow  for  /alvei,  flange),  fitting),  take-down  Joint),  etc. 

(3)  One -quarter  Inch  plate  aatumed. 

(4)  Eatimate  include)  a factrr  of  30%  added  to  allow  for  required  itructural  idfTenlng  for  proper  support, 
(6)  Eid mated  on  the  bad)  of  10%  of  the  weight  which  has  to  be  tupported, 

(6)  Baied  on  an  mimed  cutting  rate  of  80  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 
Vessel:  FIREBUSH  (180') 


WMS  No.  12  JERED  Reduced  Volume  Flush  Vacuum  Collection/Holding 

Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  with  Sludge  Holding  Tank  for  Gray  Water 


G/T  Influent  Surge  Thnk 
Sludge  Holding  Tank 
Sewage  Vacuum  Collection  Tank 
Vacuum  Collection  Tabk  Assembly 
Sewage  Holding  Tank 


Required 

768  gal.  (103  cu.ft.) 
1737  gal.  (232  cu.ft.) 
250  gal. 

(165  cu.ft.) 
2145  gal.  (287  cu.ft.) 


Grumman  Unit  Two  (2) 

Sewage  Holding  Tank  Overboard  Pump  Two  (2) 

G/T  Influent  Surge  Tank  Transfer  Pump  One  (1) 

G/T  Influent  Surge  Tank  Pump  Two  (2) 


Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 
limitations.  Reuse  of  existing  piping  arrangements  would  have  to  be  considered. 
The  system  is  similar  to  System  No.  9 except  that  the  galley /turbid  drains  will 
go  to  a Grumman  MSD  instead  of  a holding  tank. 


A fresh  water  sanitary  flushing  system  would  be  required. 


Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 

(a)  Vacuum  collection  tank  assembly  (approx.  6'L  x 5’W  x 5 '-6"H) 
Frames  61-66,  approximately  where  present  retention  tank  is  fitted. 

(b)  Sewage  Holding  Tank  (approx.  5*  L x 8’  W x 7’-6"  H)  on  ship's 
centerline,  in  hatchway,  Frames  54-59. 


(c)  Galley/turbid  influent  surge  tank  (approx.  3'L  x 6’  W x 5’-9"H), 
in  hatchway,  on  ship’s  centerline,  Frames  47-50. 

(d)  Various  associated  pumps  between  tanks  and  to  port  of  the 
vacuum  collection  assembly. 
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Vessel:  FIREBUSH  (180') 
System  No.  12  (Cont’d.) 


On  the  2nd  Deck  level 

(a)  The  two  Grumman  MSD's,  one  each  port  and  starboard,  each 
with  its  sludge  holding  tank  (approx.  5'  Lx5'Wx4'-9"H)  fitted  forward  of 
the  MSD.  The  total  required  tankage  would  be  fitted  in  halves  this  way,  other- 
wise it  would  not  be  possible  to  locate . 

(b)  The  laundry  will  have  to  be  relocated.  See  Special  Remarks 
in  the  discussion  at  the  beginning  of  this  Section. 

Drainages  would  be  as  follows : 

(a)  Sewage  from  Officers ' Toilet  aft  of  Frame  124  as  well  as 
spaces  forward  of  Fr.  124  would  discharge  by  vacuum  forward  to  the  vacuum 
collection  tank.  The  garbage  grinder  aft  (if  fitted)  would  require  a special 
vacuum  type  valve  Similar  to  urinal  discharge  type)  to  permit  collection  and 
discharge  forward  to  the  vacuum  collection  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue 
to  drain  to  the  small  holding  tank  (approximately  25  gals .)  and  sump  pump 
in  the  Hawser  Room  from  which  it  would  discharge  forward  to  overboard  and 
to  the  G/T  influent  surge  tank. 

(c)  Gray  water  from  spaces  forward  of  frame  124  would  gravitate 
overboard  and  to  the  G/T  influent  surge  tank  for  pier  side  off-loading. 

(d)  The  laundry  and  its  deck  drains  cannot  gravitate  overboard 
from  the  Second  Deck.  Therefore,  they  would  have  to  drain  to  a small  (approx. 
25  gals.)  collection  tank  with  sump  pump  for  discharge  overboard  and  to  the 
G/T  influent  surge  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  P [REBUS It  (180') 


WMS  No.  12 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  f1 2) 

Pounds 

$ 4. 50/Lb. 

(Materials  and  labor) 

(2) 

1,  785 

8,  033 

Tank  Steel*3 4 5' 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

(*) 

7,450 

4,  098 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

(6) 

6,025 

5,543 

Electric 

Cobles 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

690 

1,380 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

$5 

525 

Access  Cuts  (In  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 5. 00/Ft. 

(Materials  and  Labor) 

75 

450 

Removals 

Cutting 

Other 

(miscellaneous 
ha  ndllng) 

Hours 

Man- 

Hours 

$5  0.00/Hr.  f0> 

(Labor) 

$15 . 00/MH 
(Labor) 

25 

35 

1,250 

525 

Total  Installation  Cost  ($) 

O 

CO 

*— i 

CM 

(1)  Cop;  .'(-nickel  auumed, 

(2)  EiUmate  lncludei  a factor  of  50% added  to  allow  for  valvei,  flangci,  flttlngi,  lake-down  Joina,  etc. 

(3)  One-quarter  Inch  plate  aaiumed. 

(4)  Ertlmato  lncludei  a factor  of  30%  added  to  allow  for  required  structural  itiffenlng  for  proper  support. 

(5)  Estimated  on  the  baals  of  10%  of  the  weight  which  has  to  be  supported. 

(t!)  Based  on  an  assumed  cutting  rate  of  60  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHLCKS 
Vessel:  ITUFIHJSII  (1B01) 


WMS  No.  13  JERED  Reduced  Volume  Flush  Vacuum  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incinerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 


Gray  Water  Surge  Tank 
Vacuum  Collection  Tank 
Vacuum  Collection  Tank  Assembly 
Fuel  Oil  Day  Tank 

Grumman  Unit  with  Incinerators 

VCT  Transfer  Pump 

VCT  Overboard  Pump 

G/T  Surge  Tank  Pump 

G/T  Surge  Tank  Overboard  Pump 


Requited 

768  gal.  (103  cu.ft.) 

250  gal. 

(165  cu.ft.) 

94  gal.  (12,  5 cu. ft. ) 

One  (1)  with  Three  (3)  Thiokol  Incin . 
Three  (3) 

One  (1) 

One  (1) 

One  (1) 


Discussion 


Tie  system  is  considered  to  be  a viable  candidate  subject  to  certain 
limitations . Reuse  of  the  existing  piping  arrangements  would  have  to  be  con- 
sidered. 


A fresh  water  sanitary  flushing  system  would  be  required. 
Equipment  would  be  located  In  the  Main  Cargo  Hold  as  follows; 
On  die  lower  level 


(a)  Vacuum  collection  assembly  (approx.  6'  L x 5'  W x 5'-6"  IT) 
in  hatchway,  on  ship's  centerline,  Frames  55-61. 

(b)  Gallcy/turbid  influent  surge  tank  (approx.  5'  L x 5'  W x 4'-3"H) 
in  hatchway,  on  ship's  centerline,  Frames  47-52. 

(e)  Various  pumps  associated  with  the  equipment,  locuted  where 
present  overboard  pumps  are  fitted. 

On  the  2nd  Deck  level 

(a)  Grumman  MSD  with  incinerator,  located  just  aft  of  laundry 
(port  side).  Laundry  configuration  will  have  to  Ixj  modified  to  accommodate 
the  Installation, 
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Vessel:  FIREBUSH  (180') 
System  No.  13  (Cont'd.) 


(b)  Two  separate  incinerators  with  sludge  tanks,  blowers,  and 
fuel  oil  day  tanks,  located  on  starboard  side. 


Incinerator  ---  4'-l"  L x l'-O"  W x 3'-4"  H 

Blower 3'-0”  L x l'-10"  W x 2'-0"  H 

Sludge  Tank  - - - 2'-6"  Lx  l’-O"  Wx2'-7"H 


Three  (3)  stack  runs  offer  a significant  problem.  It  is  impos- 
sible to  run  them  via  the  existing  ship's  stack  enclosure.  A special  study  would 
have  to  be  made  to  deter  mine  how  they  could  be  accommodated.  rIhe  path  out- 
lined in  System  No.  3 has  possibilities,  but  may  also  have  limitations.  See 
also  the  Special  Remarks  in  the  discussion  at  the  beginning  of  tills  Section. 

Installation  of  incinerators  would  require  additional  fire  protection 
equipment  and  possibly  a modification  to  the  ventilation  system  for  the  Main 
Cargo  Hold. 


Drainages  would  be  as  follows : 

(a)  Sewage  from  Officers ' Toilet  aft  of  Frame  124  as  well  as 
spaces  forward  of  Fr.  124  would  discharge  by  vacuum  forward  to  the  vacuum 
collection  tank.  The  garbage  grinder  aft  (if  fitted)  would  require  a special 
vacuum  type  valve  (similar  to  urinal  discharge  type)  to  permit  collection  and 
discharge  to  the  vacuum  collection  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue  to 
drain  to  the  small  holding  tank  (approximately  25  gals .)  and  sump  pump  in  the 
Hawser  Room  from  which  it  would  discharge  forward  to  overboard  and  to  the 
Gray  Water  Surge  Tank. 

(c)  Including  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  to  the  Gray  Water  Surge  Tank. 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  1'IKEIUJSII  (IDO') 


WMS  No.  13 


Installation 
Cost  Element 


Assumed  Unit  Cost 


Pounds 


Pounds 


Pounds 


Piping  (*> 


Tank  Steel(3) 


Foundations 


Electric 

Cables 


Miscellaneous 
Installations  (pumps,  Man- 
motors,  skid- mounted  Hours 
components,  etc.) 


Welding 


Cutting 


| Other 
K (miscellaneous 
handling) 


$ 4. 50/Lb. 

(Materials  and  Labor) 


$ .55/Lb. 

(Materials  and  Labor) 


$ .92/Lb. 

(Materials  and  Labor) 


$ 2.00/Ft. 

(Materials  and  Labor) 


$15  .OG/MH 
(Labor) 


$ 1.00/Ft. 
(Labor) 


$ 6.00/Ft. 

(Materials  and  Labor) 


$5  0.00 /Hr. 
(Labor) 


Quantity  Required 

(estimated  Cost  ($) 
number  of  units) 


5,055 


2,240 


2,345 


22, 748 


1,232 


2,  158 


Man- 

Hours 


Total  Installation  Cost  ($) 


(1)  Copper-nickel  assumed. 

(2)  Estimate  Include!  a factor  of  SO?,  added  to  allow  for  valves,  Ranges,  flttlngi,  take-down  joints,  etc 

(3)  One-quarter  Inch  plate  assumed. 

(4)  Estimate  include!  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(5)  Estimated  on  the  basis  of  t0%  of  the  weight  which  has  to  be  supported. 

(Cj  Baaed  on  an  assumed  cutting  race  of  50  ft,  /hr. 


DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


t; 

f)-' 


jv 


Vessel:  FIREBUSH  (180') 


WMS  No.  14  GATX  Reduced  Volume  Flush  MA  Pump  Collection/Holding 
Tank  for  Concentrated  Black  Water/Holdinn  Tank 
for  Gray  Water 


Required 


Sewage  Holding  Tank  2,345  gal.  (313  cu'.ft.) 

Galley/Turbid  Holding  Tank  20, 843  gal.  (2786  cu.ft.) 

Sewage  Holding  Tank  Discharge  Pump  Two  (2) 

G/T  Holding  Tank  Discharge  Pump  Two  (2) 

Macerator /Transfer  Pumps  Six  (6) 


Discussion 

Hie  system  is  considered  to  be  a viable  candidate  subject  to  certain 

limitations . 


A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  on  the  lower  level  of  the  Main  Cargo 
Hold  as  follows ; 

(a)  Sewage  holding  tank  (approx.  5'  L x 9'  W fwd.  x 10'  W aft 
x 6'-9"  H)  on  ship's  centerline,  in  hatchway,  Frames  56-61. 

(b)  Galley/turbid  holding  tank  (approx.  6'  L x 7'  W fwd.  x 8'  W 
aft  x 7'-9"  H)  on  ship's  centerline,  in  hatchway. 

This  tank  is  limited  to  360  cu.ft.  (2693  gallons)  due  to  lack  of  space. 

(c)  Various  pumps  associated  with  the  tanks  would  be  located  aft 
of  sewage  holding  tank,  approximately  Frames  62-68. 

Deainages  would  be  as  follows: 

(a)  Sewage  from  all  spaces  and  the  garbage  grinder  aft  (if  fitted) 
would  be  collected  in  the  sewage  holding  tank  via  macerator/transfer  pumps . 


Vessel:  FIREBUSH  (180 ') 
System  No.  14  (Cont'd.) 


(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue 
to  drain  to  the  small  holding  tank  (approximately  25  gals.)  and  sump  pump 
in  the  Hawser  Room  from  which  it  would  discharge  forward  to  overboard 
and  to  the  G/T  Holding  Tank  for  off-loading. 

(c)  Except  for  die  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  overboard  and  for  pietside  off-loading  would  be 
diverted  to  the  G/T  holding  tank. 

(c)  The  laundry  and  nearby  deck  drains  cannot  gravitate  over- 
board (being  below  the  waterline)  and  would  have  to  be  fitted  with  a small 
(approximately  25  gals.)  collecting  tank  with  sump  pump  for  discharge  over- 
board and  to  the  G/T  holding  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 
Vessel  FIREBUSH  (180') 


WMS  No.  14 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  <x> 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

1,515 

15T 

6,  818 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

7,870 

(4) 

4,  329 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

5,100 

4,692 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

460 

920 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

S15.00/MH 

(Labor) 

35 

525 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

60 

360 

W 

fU 

Cutting 

Hours 

$50. 00/Hr.  {C) 

(Labor) 

25 

1,250 

1 

i 

(X 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15 . 80/MH 
(Labor) 

35 

525 

Total  Installation  Cost  ($) 

19,  419 

(1)  Copper-nickel  tuumed. 

(2)  Ettimate  Include*  a factor  of  50%  added  to  allow  for  valvei,  flangei,  flttlngi,  take-down  jot  do,  etc. 

(3)  One -quartet  Inch  plate  auumed. 

(4)  Eidmate  includei  a factor  of  30^  added  to  allow  for  required  itructural  idlYenlng  for  proper  lupport. 

(5)  E*U  mated  on  the  bade  of  10%  of  the  weight  which  hat  to  be  tupported. 

(8)  Bated  on  an  attumed  cutting  rate  of  80  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  FIREBUSH  (180‘) 


WMS  No.  15  GATX  Reduced  Volume  Flush  M/T  Pump  Coliection/Incinerator 
for  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 

Required 

Incinerator  Feed  Tank  100  gal.  (13  cu.ft.) 

Galley/Turbid  Holding  Tank  20,  843  gal,  (278 6 cu.ft.) 

Fuel  Oil  Day  Tank  50  gal.  (6.7  cu.ft.) 


Incinerator  One  (1)  Jered 

Incinerator  Feed  Pump  One  (1) 

Incinerator  Feed  Tank  Overboard  Pump  One  (1) 

G/T  Holding  Tank  Overboard  Pump  Two  (2) 

Macerator/Transfer  Pumps  Six  (6) 


Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 

limitations . 


A fresh  water  sanitary  flushing  system  would  be  required. 
Equipment  would  be  located  In  the  Main  Cargo  Hold  as  follows: 
On  the  lower  level 


(a)  Galley/turbid  holding  tank  (approx.  14'  L x 7'  W fwd  x 10'  W 
aft  x 8'-3"  H),  In  hatchway,  on  ship's  centerline,  Frames  47-61.  Tills  tank  Is 
limited  to  975  cU.ft.  (7295  gal.)  due  to  lack  of  space. 

(b)  G/T  overboard  discharge  pump,  aft  of  G/T  holding  tank. 

On  2nd  Deck  Level 


(a)  Jered  Incinerator  (approx,  6'-5"  L x 3'-0"  W x 5'-3"  H),  with 
feed  pump  (approx.  2'-6"  L x 9"  W x l'-4"  H),  blower  and  fuel  oil  day.tank 
(approx.  2'  L x 2'  W x 1-9"  H),  starboard  side. 

(c)  Incinerator  feed  tank  overboard  pump  near  feed  tank. 

(d)  The  Incinerator  stack  would  be  run  to  the  weather  via  the  stores 
space  on  the  port  side,  Frs.  65-74,  Second  Deck  and  up  through  the  Crew's  Toilet 
on  the  Main  Deck.  There  is  no  apparent  way  to  run  It  via  the  ship's  stack.  See 
SpeHal  Remarks  in  the  discussion  at  the  beginning  of  this  Section. 
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Vessel:  FIREBUSH  (180') 
System  No.  15  (Cont'd.) 


Installation  of  the  incinerator  would  require  additional  fire  pro- 
tection equipment  and  possibly  a modification  to  the  ventilation  system  for  the 
Main  Cargo  Hold. 

Drainages  would  be  as  follows: 

(a)  Sewage  from  all  spaces  and  the  garbage  grinder  aft  (if  fitted) 
would  be  collected  in  the  incinerator  feed  tank  via  incinerator  transfer  pumps . 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue  to 
drain  to  the  small  holding  tank  (approximately  25  gals.)  and  sump  pump  in  the 
Hawser  Room  from  which  it  would  be  pumped  forward  to  overboard  and  to  the 
G/T  Holding  Thnk  for  off-loading. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  overboard  and  for  pierside  off-loading  would  be 
diverted  to  the  G/T  holding  tank. 

(d)  'Ihe  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  a small  (approximately 
25  gals .)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the  G/T 
holding  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  FIREBUSH  (180') 


WMS  No.  15 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

- imiamir 

Piping  f1 2 3 4 * 6) 

Pounds 

$ 4. 50/Lb. 

(Materials  and  Labor) 

3,  235 

(8) 

14,558 

Tank  Steel<3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

9,005 

(4) 

4,  953 

Foundations 

Pounds 

$ • 9 2* /Lb  • 

(Materials  and  Labor) 

7,395 

(6) 

6,804 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

345 

690 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15.00/MH 

(Labor) 

25 

375 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

60 

360 

W 

frt 

Cutting 

Hours 

$50. 00/Hr.  (8) 

(Labor) 

25 

1,250 

& 

s 

2 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15.00/MH 

(Labor) 

35 

525 

Total  Installation  Cost  ($) 

29,515 

(1)  Copper-nickel  **tumed. 

(2)  Eaimate  inolude*  i factor  of  80$  idded  to  illow  for  valve*,  flange*,  fitting*,  take-down  jotna,  etc. 

(3)  One-quarter  Inch  plate  auumed, 

(4)  ERlmate  Include*  a factor  of  30$  added  to  allow  fbr  required  touctural  tdffening  for  proper  tupport. 

(6)  Estimated  on  die  bail*  of  10$  of  the  weight  which  ha*  to  be  lupported. 

(6)  Bated  on  an  a**umed  cutting  rate  of  60  ft,  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  FIREBUSH  (180') 


WMS  No.  16  GATX  Reduced  Volume  Flush  U/T  Pump  Collection/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Galley/Turbid  Holding  Tank 
Evaporator  Feed  Tank 


Required 

20, 843  gal.  (2786  cu. ft.) 
100  gal. 


Evaporator  (GATX) 

Catalytic  Oxidizer 
Evaporator  Feed  Pump 
Evaporator  Feed  Tank  Overboard  Pump 
G/T  Holding  Tank  Overboard  Pump 
Macera  tor /Transfer  Pumps 


Two  (2)  - 80  gal. 

One  (1)  large  or  Two  (2)  regular 
One  (1) 

One  (1) 

Two  (2) 

Six  (6) 


Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 

limitations . 


A fresh  water  sanitary  flushing  system  would  be  required. 
Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 
On  the  lower  level 


(a)  Galley/turbid  holding  tank  (approx.  14'  L x 7'  W fwd  x 10'  W 
aft  x 8'-3"  H),  in  hatchway,  on  ship's  centerline,  Frames  47-61.  This  tank  is 
limited  to  975  cu.it.  (7295  gallons)  due  to  lack  of  space. 

(b)  G/T  overboard  discharge  pumps,  aft  of  G/T  holding  tank. 

On  2nd  Deck  level 


(a)  GATX  Evaporators  (2),  (approx.  3'-2"  dia  x 4'-2"  high)  and 
catalytic  oxidizer(s)  (6"  dia  x 18"  high),  stbd  side. 

(b)  Evaporator  feed  tank  (approx.  2'-6"  L x 2'-6"  W x 2'-6"  H) 
and  feed  pump(s)  (2'-6"  L x 0'-9"  W x l'-4"  H)  near  evaporators. 

(c)  Evaporator  feed  tank  overboard  pump,  near  the  tank. 
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Vessel:  FIREBUSH  (180') 
System  No,  16  (Cont’d.) 


Drainages  would  be  as  follows : 

(a)  Sewage  from  all  spaces  and  the  garbage  grinder  aft  (If  fitted) 
would  be  collected  in  die  evaporator  feed  tank  via  macerator/transfer  pumps . 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue  to 
drain  to  the  small  holding  tank  (approximately  25  gals.)  and  sump  pump  in  the 
Hawser  Room  from  which  it  would  be  pumped  forward  to  overboard  and  to  the 
G/T  Holding'  Tank  for  off-loading, 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  overboard  and  for  pierside  off-loading  would  be 
diverted  to  the  G/T  holding  tank . 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  a small  approximately 
25  gals.)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the  G/T 
holding  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  FIREBUSH  (I801) 
WMS  No.  16 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping W 

Pounds 

$ 4. SO/Lb. 

(Materials  and  Labor) 

1,845 

(2) 

8,303 

Tank  Steel(3) 

Pounds 

$ .55/Ib. 

(Materials  and  Labor) 

8,150 

(4) 

4,483 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

7,435 

<6) 

6,  841 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

460 

920 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15.00/MH 

(Labor) 

25 

3 75 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

60 

360 

W 

Cutting 

Hours 

$50. 00/Hr.  (G) 

(Labor) 

25 

1,250 

I 

& 

OS 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

515.00/MH 

(Labor) 

35 

525 

Total  Installation  Cost  ($) 

23,  057 

(l)  Copper-.  Ickel  amitned. 

C 2 ) atim«te  Include*  « factor  of  60%  added  to  »Uow  for  valve*.  fiangei,  fittings  take-down  Jolno,  etc. 

(3)  cue-quarter  Inch  plate  assumed, 

(4)  Estimate  Includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(5)  Estimated  on  the  basis  of  10%  of  the  weight  which  has  to  be  supported, 

(6)  Bated  on  an  assumed  cutting  rate  of  50  ft.  Ait. 

97 


^ m ,a  niii'liiH'njViwawHi 


DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  riRFBUSI!  (180') 

WMS  No.  17  GATX  Reduced  Volume  Flush  M/T  Pump  Collectlon/Holding 
Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  with  Sludge  Holding  Tank  for  Gray  Water 


Required 

Sewage  Holding  Tank 

2345  gal.  (313  cu.ft.) 

Galley/Turbid  Influent  Surge  "Dank 

768  gal.  (103  cu.ft.) 

Sludge  Holding  Tank 

1737  gal.  (232  cu.ft.) 

Grumman  Unit 

Two  (2) 

Sewage  Holding  Tank  Overboard  Pump 

Two  (2) 

G/T  Influent  Surge  Tank  Transfer  Pump 

One  (1) 

Influent  Surge  Tank  Pump 

Two  (2) 

Macera tor /Transfer  Pumps 

Six  (6) 

Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 

limitations . 


A fresh  water  sanitary  flushing  system  would  be  required, 
Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows : 
On  the  lower  level 


(a)  Sewage  holding  tank  (approx.  5'  L x 9'  W fwd  x 10'  aft 
x 6*-9"  H),  on  ship's  centerline,  in  hatchway,  Frames  56-61. 

(b)  Galley/Turbid  influent  surge  tank  (approx.  3'  L x 6'  W 
x 5’-9"  H),  just  fwd  of  sewage  holding  tank,  Frames  47-50. 

(c)  Various  associated  pumps  - sewage  overboard  (2)  Frame  63-65 
port,  G/T  influent  surge  tank  pump  (to  sewage  holding  tank)  and  surge  tank 
pumps  (2)  (to  Grumman  feed  tank),  all  located  between  tanks  Frames  50-56. 

On  the  2nd  Deck  level 


(a)  Grumman  MSD's  1 each  port  and  starboard. 

(b)  Sludge  holding  tanks  (2)  each  half  of  total  required  capacity 

for  one  tank  (approx.  5'L  x 5’  W x 4 '-9"  H),  located  forward  of  each  Grumman  MSD. 
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Vessel:  FIREBUSH  (180') 


IS 

!■ 

i. 

\y 

*r 


System  No.  17  (cont'd.) 


Drainages  would  be  as  follows: 

(a)  Sewage  from  all  spaces  and  the  garbage  grinder  aft  (if  fitted) 
would  be  collected  in  the  sewage  holding  tank  via  macerator /transfer  pumps . 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue  to 
drain  to  the  small  holding  tank  (approximately  25  gals.)  and  sump  pump  in  the 
Hawser  Room  from  which  it  would  be  pumped  forward  to  overboard  and  to  the 
G/T  influent  surge  tank. 

(c)  Gray  water  from  spaces  forward  of  Frame  124  would  gravitate 
overboard  and  to  the  influent  surge  tank  for  off-loading. 

(d)  The  laundry  and  its  deck  drains  cannot  gravitate  overboard 
from  the  Second  Deck.  Therefore,  they  would  have  to  drain  to  a small  (approx. 
25  gal.)  collection  tank  with  sump  pump  for  discharge  overboard  and  to  the  G/T 
influent  surge  tank. 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  FIREBUSH  (180') 


WMS  No.  17 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  f1) 

Pounds 

$ 4. SO/Lb. 

(Materials  and  Labor) 

(2) 

1.  880 

6,460 

Tank  Steel<3) 

Pounds 

$ .5 5/Lb. 

(Materials  and  Labor) 

(*> 

7,  590 

4,175 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

(5) 

4,  720 

4,  343 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

690 

1,380 

Miscellaneous 
Installations  (pumps, 
motor?,  skid- mounted 
components,  etc.) 

Man- 

Hour: 

$15 ,00/MH 
(Labor) 

40 

600 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

Welding 

Feet 

$ 6.00/Ft, 

(Materials  and  Labor) 

90 

540 

Removals 

Cutting 

Other 

(miscellaneous 

handling) 

Hours 

Man- 

Hours 

$50. 00/Hr.  C8> 

(Labor) 

S15.00/MH 

(Labor) 

25 

35 

1,250 

525 

Tota 

Installation  Cost  ($) 

21,273 

(1)  Copper-nickel  auumed. 

(2)  Estimate  Include*  • factor  of  50%  added  to  allow  fer  valves,  flangei,  fitting!,  take-down  Joins,  etc. 

(3)  One-quarter  Inch  plate  aiiumed. 

(4)  Estimate  Include!  a factor  of  30%  added  to  allow  for  required  itructural  itiffenlng  for  proper  support. 

(5)  Estimated  on  the  basis  of  10%  of  the  weight  which  has  to  be  supported, 

(6)  Based  on  an  assumed  cutting  rate  of  50  ft.  /hr, 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  FIREBUSH  (180') 

WMS  No.  18  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incincerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 

Required 

101  gal.  (13.5  cu.ft.) 

768  gal.  (103  cu.ft.) 

94  gal.  (12.5  cu.ft.) 

One  (1) 

111166  (3)  Thiokol  Incinerators 
One  (1) 

One  (1) 

One  (1) 

One  (1) 

Six  (6) 

Discussion 


Black  Water  Surge  Tank 
Gray  Water  Surge  Tank 
Fuel  Oil  Day  Tank 

Grumman  Unit  with 
Incinerators 

Sewage  Surge  Tank  Overboard  Puthp 
Sewage  Purge  Tank  Transfer  Pump 
G/T  Surge  Tank  Pump 
G/T  Surge  Tank  Overboard  Pump 
Macerator/Transfer  Pumps 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 

limitations , 


A fresh  water  sanitary  flushing  system  would  be  required. 
Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 

(a)  Black  water  surge  tank  (approx.  2'-6"  L x 2'-6"  W x2'-3"  H) 
on  ship's  centerline,  Frames  48-50  1/2. 

(b)  Gray  water  surge  tank  (approx.  5'  L x 5'  W x 4'-3”  H),  on 
ship's  centerline,  Frames  56-61. 

(c)  Various  associated  pumps: 

sewage  overboard  - Frames  63-65  port 

solid  handling  (sewage  to  sludge  feed  tank)  - Frames  51-56 

G/T  overboard  - Frames  63-  65 

G/T  surge  tank  to  Grumman  MSD  - Frames  51-56 


, |-fi.1-||.  j|  • I’ I > I -r. :,J-I 
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Vessel:  FIREBUSH  (1801) 
System  No,  18  (Cont'd) 


On  the  2nd  Deck  level 

(a)  Grumman  MSD  with  incinerator,  port  side  aft  of  the  Laundry. 
The  Laundry  will  have  to  be  modified  slightly  to  provide  more  access  room 
around  the  added  equipment. 

(b)  Thiokol  incinerators  (2)  with  blowers,  sludge  tanks,  sludge 
feed  pumps,  fuel  oil  day  tank  (2'-6"  L x 2'-6"  W x 2'-0"  H)  on  the  starboard 
side  similar  to  System  No.  13, 

(c)  Three  (3)  incinerator  stacks  would  have  to  be  run  to  the 
weather  similar  to  System  No.  13.  This  will  offer  a problem.  See  the  dis- 
cussion given  in  System  No.  13, 

Installation  of  incinerators  would  require  additional  fire 
protection  equipment  and  possibly  a modification  to  the  ventilation  system  for 
the  Main  Cargo  Hold. 

Drainages  would  be  as  follows: 

(a)  Sewage  from  all  spaces  and  the  garbage  grinder  aft  (if  fitted) 
would  be  collected  in  the  black  water  surge  tank  via  macerator /transfer  pumps. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  continue  to 
be  drained  to  the  small  holding  tank  (approximately  25  gals .)  and  sump  pump 
in  the  Hawser  Room  from  which  it  would  be  pumped  forward  to  overboard  and 
to  the  Gray  Water  Surge  Tank. 

(c)  Gray  water  from  spaces  forward  of  Frames  124  would  gravitate 
overboard  and  to  the  gray  water  surge  tank  for  off-loading. 

(d)  The  laundry  and  its  deck  drains  cannot  gravitate  overboard 
from  the  Second  Deck.  Therefore,  they  would  have  to  drain  to  a small  (approx. 
25  gal.)  collection  tank  with  sump  pump  for  discharge  overboard  and  to  the 
Gray  Water  Surge  Tank, 
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WMS  INSTALLATION  COST  ESTIMATES 
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Vessel  FIREBUSH  (180')  t 


WMS  No.  18 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping^ 

Pounds 

$ 4.60/Lb. 

(Materials  and  Labor) 

H 

22, 740 

i 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

1 

1,507 

:'i 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

1,785 

(6) 

1,643 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

5 75 

1,150 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

S15.00/MH 

(Labor) 

35 

525 

! 

Access  Cuts  (In  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

N/A 

- 

0 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

40 

240 

j 

Removals 

Cutting 

Other 

(miscellaneous 

handling) 

Hours 

Man- 

Hours 

$50. 00/Hr.  (0) 

(Labor) 

S15.00/MH 

(Labor) 

25 

35 

1, 250 

525 

W 

i 

j 

1 

j 

Tota 

Install 

ition  Cost  {$) 

29,588 

1 

j 

1 

(1)  Copper-nickel  assumed.  J 

(2)  Eittmate  include!  a factor  of  80%  added  to  allow  for  valves,  flanges,  fittings,  uke-down  joints,  etc.  j 

(3)  One -quarter  inch  plate  assumed.  j 

(4)  Estimate  Includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support.  j 

(5)  Estimated  on  the  basis  of  10%  of  the  weight  which  has  to  be  supported.  ' 

(6)  Bated  on  an  assumed  cutting  rate  of  SO  ft.  /hr,  j 


107 


WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 
Vessel  FIREBUSH  (1801) 


Sheet  I of  10 


M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION 


INSTALLATION  CHARACTERISTIC 


111 


WMS# 


Data 


112 


WMS# 


Data 


13. 


WMS# 


Data 


21 


WMS# 


Data 


Requited  black  water  handling  capacity  for  veiiel  vertui  actual  capacity  of  WMS 

(a)  Actual  capacity  of  WMS  equal!  ot  exceed!  required  capacity  for  veiiel. 

(b)  WMS  marginally  tultable  for  veiiel  (has  95-9 Wo  of  required  capacity). 

(c)  WMS  capacity  lmufflclent  for  veuel  (leu  than  96%  of  required  capacity), 


2 


6 


10 


11 


12 


13 


14 


IS 


16 


17 


18 


Required  gray  water  handling  capacity  for  veuel  vemu  actual  capacity  of  WMS 

(a)  Actual  capacity  of  WMS  equal!  or  exceed!  required  capacity  for  veuel. 

(b)  WMS  marginally  tultable  for  veuel  (hai  95-99%  of  required  capacity). 

(c)  WMS  capacity  lmufflclent  for  veuel  (leu  than  96%  of  required  capacity). 


10 


11 


12 


13 


14  16 


16 


17 


18 


Extent  of  additional  rupport  lyitemi  or  equipment  required  to  accommodate  WMS^ 

(a)  No  additional  wpport  lyitemi  or  equipment!  requited. 

(b)  Some  additional  mpport  lyitemi  or  equlpmenti  required.  J ' 

(a)  Many  additional  mpport  lyitemi  or  equlpmenti  required.  ' 

^ Exampleit . Firefighting  tyitern  mint  be  Inttailed  with  incinerator. 

, Bilge  alarm  required  If  large  tank  ii  ini  tailed  above  bilge. 

, Gompretiot  required  on  veueli  that  do  not  already  have  one. 

. Detectori  of  toxic  or  noxloui  gaiei  ihould  be  Inttailed  with  any  tyitern  that,  at  an  Inherent  dealgn 


(2) 

(3) 


feature,  uiei  tuch  gaiei  In  proceuing  waitei. 

Need  for  tupport  tyitern /equipment  doei  not  ilgnlflcantly  reduce  WMS  luitabillty  for  on-board  ImtaUatlon. 
Suitability  of  WMS  for  liutalladon  on  veuel  ilgniflcently  reduced. 


9 


10 


11 


12 


13 


14 


16 


lfl 


17. 


18 


Extent  of  fixture  modification!  required  for  WMS  [retaliation 

(a)  No  fixture!  need  modification  or  replacement. 

(b)  Some  fixture!  need  modification  or  replacement. 

(c)  All  commodei  need  replacement  and  modification  of  urlnal-auoclated  equipment  (e.g. , urinal  ditcharge  valvei) 

li  required. 

(d)  All  fixture!  need  replacement^  modification  (e.g.,  replacement  or  commodei  and  urinal  fluihometeri). 

(e)  All  flxutrei  need  replacement  or  modification  and  each  fixture  hai  additional  hookup  requirement!  auociated  with  It. 
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14 


16 


16 


17 
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WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 

Vessel  FIREBUSH  (1 80 *)  Sheet  2 of  10 
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'2  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Coat'd) 
INSTALLATION  CHARACTERISTIC 


Extent  of  Ruth  medium  tupply  modlficiioat  requited  for  WMS  lruullsion 
(»)  Exiting  flush  medium  it  uted. 

(b)  WMS  tequlret  convenlon  of  flush  medium  to  potable  water. 

(c)  WMS  require!  convenlon  of  fluih  medium  to  recirculating  non-aqueoui  medium. 

(d)  WMS  require!  convenlon  of  fluih  medium  to  tali  water.  0 ) 

^ Convenlon  to  salt  water  require!  pump  te-izlng,  upping  Into  the  tea-chert  and  provliton  for  Ita  oorroilve 
propemei,  for  PAMLICO,  ult  water  would  be  uied  if  the  drain  tyitem  were  converted  to  a itandard  fluih 
lyitem  (C.C.  mpplled  Information). 


Hookup  requirement! foe  WMS  Collectlon/Tramport  lubtyitem  lmtallatlon 

(a)  No  additional  hookup  requirement!  beyond  exiling  onei. 

(b)  Require!  piping  for  reclrculaion  of  fluih  medium  (in  exiting  gravity  drain  tyitem). 

(o)  Special  and  centralized  Collecion/Trantpoct  lubtyitem  required. 

(d)  Special  and  non-centralized  Collecion/Traniport  rubf/item  required  (lnoludee  conversion  from  reduced  fluih  vaouum 
colleoion  to  a itandard  gravity  drain  lyitem,  with  or  without  recirculation). 

^ Drain  ptpingi  electric  cablet  connecting  commode,  M/T  pump  and  control  panel  in  GATX,  but  not  In  JERED.  etc. 


Routing  flexibility  for  drain  piping  modlflcaions^aiiociated  with  WMS  Collecion/Tramport  tubiyitem  initallaion^ 

(a)  Rouing  li  highly  flexible/3^ 

(b)  Rouing  li  moderately  flexible,  with  aome  reitriciom. 

(o)  Rouing  li  highly  Inflexible. 

^ Of  the  three  relevant  categories  of  rouing  of  lines  (piping,  venilaion,  electrical),  piping  li  the  most  Important 
for  assessing  ute  of  WMS  Inatallaion. 

' * Notes i , With  gravity  drainage,  lines  muse  always  slope  downward  and  require  vening. 

, Smaller  Size  lines  are  Inherently  mote  flexible. 

. With  the  pump  or  vacuum  Collecion/Tramport  subsystem,  sharp  bends,  rises  and  long  runs  can  be 
accommodated  In  piping. 

( In  all  cases,  WMS  installation  Is  to  be  considered  from  the  point  of  view  of  mcdlficaions  required  to  exiting 
oondlion*. 
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WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 

Vessel riREBUSH  (1 80 *)  Sheet  3 of  10 

M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont'd) 


INSTALLATION  CHARACTERISTIC 


233 

Space  requirements  for  WMS  Collection /Transport  sufceystem  Installation. 

(a)  No  additional  space  required. ^ 

(b)  Some  additional  space  required,  2 

(o)  Large  amount  of  additional  space  required. 

E.g.,  M/T  pumps  In  GATXi  or  small  Influent  surge  tank. 

^ E.g.,  large  VCT  In  JEREDi  or  large  lnflijent  surge  tank,  If  not  already  Installed, 
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Modularity  of  WMS  Colic 

(a)  Degree  of  modularity 

(b)  Degree  of  modularity 

(c)  Degree  of  modularity 

ctlon /Transport  subsystem  (as  it  affects  installation/1* 
of  subsystem  aids  In  installation  of  C/T  subsystem. 

of  subsystem  results  In  some  (minimal)  difficulty  In  Installation  of  C/T  subsystem, 
of  subsystem  results  In  moderate  difficulty  In  Installation  of  C/T  subsystem. 

not  currently  have  a WMS,  a high  degree  of  modularity  aids  in  Installation,  and  a high  degree 
aUuadoo  (as  In  the  JERED)  results  In  difficulties  for  Installation. 

On  vessels  that  do 
of  subsystem  cents 
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Vent  requirements  for  WMS  Collecdon/Transport  subsystem  Installation 

(a)  No  vents  are  required  other  than  the  existing  vents. 

(b)  Few  vents  are  required  In  addition  to  the  existing  vents, 

(c)  Many  vents  are  required  In  addition  to  existing  vents. 
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Space  requirements  fot  WMS  waste  Treatmenc/Dlsposal  subsystem  Installation 

(a)  Volume  required  Is  minimal  and  dimensions^  of  equipment  present  no  problems  In  fitting  equipment  Into  available 

compartment  space, 

(b)  Volume  required  is  moderate  and  dimensions'  of  equipment  present  no  problems  In  fitting  equipment  into  available 

compartment  space. 

(c)  Volume  and  dimension'  of  equipment  do  present  problem  In  fitting  equipment  Into  available  compartment  space, 

(d)  Large  volume  required  and  dimension^  of  equipment  do  present  problem  In  fitting  equipment  into  available 

compartment  space, 

The  two  main  factors  are  (t)  deck  area  required  and  (11)  height  required. 
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WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 


Vessel  riRL'BUSH  (IRQ')  Sheet  4 of  10 

M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont'eJ) 
INSTALLATION  CHARACTERISTIC 


Hookup  requirement/  ' for  WMS  waste  Treacment/Disposal  subsystem  installation 

(a)  Pipes,  ducts  and/or  cable  requirements  are  minimal. 

(b)  Pipes,  ducts  and/or  cable  requirements  are  moderate. 

(c)  Pipes,  ducts  and/or  cable  requirements  are  extensive. 

^ Piping  for  fuel  oil,  fresh  water,  cooling  water,  compressed  air,  interconnecting  remotely  located  equipment, 
overboard  discharge  line,  etc.i  electric  cables  for  power  supply,  remote  control  panels,  etc,;  ducting  for 
ventilation,  etc. 
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Degree  of  modularity  of  WMS  waste  Treatment/Disposal  (as  it  affects  Installation) 

(a)  Degree  of  modularity  of  subsystem  aids  in  installation  of  T/D  subsystem, 

(b)  Degree  of  modularity  of  subsystem  results  in  some  (minimal)  difficulty  In  installation  ui  T/D  subsystem. 

(c)  Degree  of  modularity  of  subsystem  resula  in  moderate  difficulty  in  installation  of  T/D  subsystem. 

^ Decentralization  of  components  may  require  additional  hookups  aud  piping  runs. 


Vent  requirements  for  WMS  waste  Treatment/Dlsposal  subsystem  Installation 

(a)  No  vents  are  required. 

(b)  Vents  are  required. 

^ vents  that  are  only  internal  to  the  compartment  Ln  which  subsystem  is  located  are  not  considered  hete. 


Exhaust  stack  requirements  for  WMS  waste  Tret1  rment /Disposal  subsystem  installa:'on 

(a)  Exhaust  not  required. 

(b)  Exhaust  requited,  size  of  stack  relatively  small  and  stack  can  be  run  via  existing  ship's  stack  enclosure  (fiddley). 

(c)  Exhaust  required,  size  of  stack  relatively  large  and  stack  can  be  run  via  existing  ship’s  stack  enclosure. 

(d)  Exhaust  required,  size  of  stack  relatively  small  and  stack  cannot  be  run  via  existing  ship's  stack  enclosure. 

(e)  Exhaust  required,  size  of  stack  relatively  large  and  stack  cannot  be  run  via  existing  ship's  stack  enclosure, 

^ Notes;  . Electric  incinerator  requires  small  (2")  exhaust. 

, fltel  Incinerator  requires  large  (10")  exhaust. 
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Vessel  FIREBUSH  (1801)  Sheet  5 of  10 

M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont'd) 
INSTALLATION  CHARACTERISTIC 

.. 


Ease  of  Installing  WMS  support  equipment' 

(a)  No  support  equipment  required. 

(b)  Some  lupport  equipment  required  but  easy  to  Install. 

(e)  Much  support  equipment  required  and  difficult  to  Install. 

^ Examples:  . firefighting  system  must  be  Installed  with  Incinerator. 

. Bilge  alarm  required  if  large  tank  Is  Installed  above  bilge. 

. Compressor  required  on  vessels  that  do  not  already  have  one. 

. Detectors  of  toxic  or  noxious  gases  should  be  Installed  with  any  system  that,  as  an  Inherent 
design  feature,  uses  such  gases  in  processing  wastes. 


Ease  of  compensating  for  added  weight  of  WMS 

(a)  No  or  minimal  compensation  for  added  weight  required. 

(b)  Moderate  compensation  for  added  weight  required. 

(c)  Extensive  compensation  for  added  weight  required. 


12 

13 

14 

16 

b 

b 

| b 

b 

T1 

6 

7 

b 

Ld 

b 

12 

13 

14 

16 

16 

17 

18 

0 

c 

c 

0 

c 

l* 

b 

Extent  of  SHIPALTS  (permanent  modifications)  required  for  WMS  installation^ 

(a)  No  SHIPALTS  required. 

(b)  Minor  SHIPALTS  required. 

(c)  Extent  of  SHIPALTS  required  Is  moderate. 

(d)  Extensive  SHIPALTS  required. 

^ Foundations,  enlarged  doors/hatches,  Increased  capacity  requirements  for  air  compressor,  otc. 


Extent  of  temporary  modification'  ' required  for  WMS  installation 

(a)  No  tempotary  modifications  required. 

(b)  Temporary  modifications  required  are  minor. 

(c)  Extent  of  temporary  modifications  required  are  moderate. 

(d)  Temporaty  modifications  required  are  extensive. 

Cutting  access  openings,  etc. 
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sf  M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  fCont'd) 

w 

f 

INSTALLATION  CHARACTERISTIC 

31 

Effect  of  WMS  on  vessel  stability 

(a)  No  effect  on  exit  ting  liability  characteristic!  of  vessel. 

(b)  Some  effect  on  existing  liability  characteristic!  of  vessel,  eerily  compensated  for. 

(c)  Severe  effect  on  existing  liability  characteristics  of  vessel,  compensation  required  extensive  modifications  to  vessel 

(e.g. , no  tankage  in  Point  Herron). 

WMS# 
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4 
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a 
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Effect  of  WMS  on  vessel  trim  and  list 

(a)  No  effect  on  trim  or  on  list. 

(b)  Some  easily  compensated  for  effect  on  trim  or  list. 

(c)  Compenradon  foe  effect  on  trim  or  list  requires  extensive  modification  to  vessel, 

WMS  # 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

a 

12 

13 

14 

15 
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17 
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a 

a 
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a 
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Effect  of  WMS  on  notmal  range  of  vessel 

Vessel  resource  capacity  and  usage  rates. 

WMS  # 
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Degree  of  space  trade-off/reallocation  required  for  WMS  installation 

(a)  No  space  trade-off/reallocation  required. 

(b)  Minimal  degree  of  space  trade-off/reallocation  required. 

(o)  Moderate  degree  of  space  trade-off/reallocadon  required. 

(d)  High  degree  of  space  trade-off/reallocation  required. 

WMS# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

n 

12 

13 

14 

15 

16 

17 
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b 

b 

b 

b 

b 
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0 

c 

c 

a 

b 

c 

d 

d 

M/E  II  - PERFORMANCE 

PERFORMANCE  CHARACTERISTIC 

12 

WMS  per  capita  wet  weigh 

t (lb)W  - Wj 

rial  is  assumed  to  be  copper-nickel  (Cu-Ni). 

^ Drain  piping  mate 

WMS# 
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M/E  II  - PERFORMANCE  (Cont'd) 


PERFORMANCE  CHARACTERISTIC 


Sheet  7 of  10 


WMS  per  capita  volume  (ft3/1)  - Vj 


f1)  Volume!  an  calculated  ai  follows: 

. Fixture  volumes  are  calculated  using  smallest  space  envelopes. 

. Pipe  volume  Is  the  volume  of  a square  tube  with  side  = outside  diameter  of  pipe, 

. Other  equipment:  Deck  area:  smallest  reatangle  enclosing  all  equipment  in  a single  package  plus  extra 

dimension  area  required  for  operation  and  maintenance. 

Height:  either  maximum  height  of  equipment,  or  ftill  compartment  height,  if  space  above 
package  is  not  usable  for  any  other  purposes. 


9 10  11  12  13  14  15  16  17 


2 

30.2 

00,7 

D#ta  II  36.  9 I 30.2  60.7  I 82.  4 I 64.  8 152.  7 I 86.  3 1 40,  9 I 68,7.1  52.  9 1 56.  9 | 90.  8 | 71.  9 | 46. 1 i 00.  fl|  00,1  | 87.  5|  66.7 


Adequacy  of  WMS  black  water  holding  times 

HT^  - $ of  required  black  water  holding  time  met  by  WMS^1* 

A WMS  which  employs  an  incinerator  la  considered  to  meet  100$  of  the  required  holding  time.  The  holding 
time  of  a WMS  which  employs  a holding  tank  (for  wastewater  or  sludge)  is  determined  by  the  ratio  of  available 
tank  capacity  to  requited  capacity.  


8 9 | 10  I U | 12  | 13  I 14  | IS  | 16  I 17 


2 3 4 5 6 718  9 | 10 


100 1 100  100  UlO  100  100  I 100  100  100  100  100  100  100  I 100  100  100  100  I 1O0 


Adequacy  of  WMS  gtay  water  holding  times 

HTg  ■ $ of  required  gray  water  holding  time  met  by  WMS^ 

^ A WMS  which  employs  an  Incinerator  is  considered  to  meet  100$  of  the  required  holding  tlmo.  The  holding 
time  of  a WMS  which  employs  a holding  tank  (for  wastewater  or  sludge)  is  determined  by  the  ratio  of  available 
tank  capacity  to  required  capacity. 


9 | 10  I 11  I 12  I 13  14  15 


17  18 


12  22  100  100  29  l 300  13  SB  35  100  100  | 13  36  36  100  | 100 


Effect  of  peak  hydraulic  loads  in  black  water  stream  on  WMS  performance 

OIST|j  * $ of  required  Grumman  (or  otherjlnfluent  jturge  tank  capacity  in  black  water  stream  met  by  Installation, 


9 10  11  12  13  14  15  16  17 


6 7 8 


100  I 100  -•  100  100 


Effect  of  peak  hydraulic  loads  in  gray  water  stream  on  WMS  performance 

GISTg  - $ of  required  Grumman  Influent  surge  tank  capacity  in  gray  water  stream  met  by  installation, 


2 3 4 5 6 7 8 9 10  11  12  13  14  15  16  17 


100  ^00 


100  100 


100  100 


Ability  of  black  water  portion  of  WMS  to  handle  additional  personnel  (on  a long-term  basis) 
HTCt,  - $of  required  black  water  (or  sludge)  holding  tank  capacity  met  by  installation, 


100  100 


100  100  100 


14  15 


100 
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M/E  II  - PERFORMANCE  (Cont'd) 
PERFORMANCE  CHARACTERISTIC 
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Ability  of  gray  water  portion  of  WMS  to  handle  additional  personnel  (on  a long  term  basis) 
HTCg  - °]q  of  required  gray  water  (or  sludge)  hodllng  tank  capacity  met  by  Installation. 


5 

0 

100 

100 
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M/E  IV  - PERSONNEL  SAFETY 


SAFETY  CHARACTERISTIC 


Hazard  of  explosive  potential  for  opcrator/malntalner  due  to  Inherent  WMS  design, 

1 - Installation  Index  (for  personnel  safety) 

(a)  likelihood  of  hazardous  situation  Is  not  Increased  due  to  location  of  any  portion  of  WMS. 

(b)  Likelihood  of  hazardous  situation  Is  Increased  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  area 

(c)  Likelihood  of  hazardous  situation  Is  Increased  due  to  proximity  of  any  portion  of  Y/MS  to  fUel  storage  area. 


13  14 


13  17 


Hazard  of  explosive  potential  for  operator/malutalner  due  to  procedural  etror/equipment  failures  of  WMS. 

I."  Installation  Index  (for  personnel  safety) 

(a)  likelihood  of  hazardous  situation  Is  not  Increased  due  to  location  of  any  portion  of  WMS. 

(b)  Likelihood  of  hazardous  situation  Is  Increased  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  area. 

(0)  Likelihood  of  hazardous  situation  Is  Increased  due  to  proximity  of  any  portion  of  if  MS  to  fuel  storage  area. 


9 10  11  12  13  14  15  10  17  18 


Hazard  of  fire  Ignition  potential  due  to  Inherent  WMS  design 
I * Installation  Index  (for  personnel  safe 


(a)  Likelihood  of  hazardous  situation  Is  not  Increased  due  to  location  of  any  portion  of  WMS. 

(b)  Likelihood  of  hazardous  situation  Is  Increased  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  area. 

(c)  Likelihood  of  hazardous  situation  Is  increased  due  to  proximity  of  any  portion  of  WMS  to  fuel  storage  area. 


10  11  12  13  14  15  1G  17  18 


Hazard  of  fire  Ignition  potential  due  to  procedural  errors/equlpment  failures  of  WMS. 

I - Installation  index  ffot  per,  jimel  safety) 

(a)  likelihood  of  hazardous  situation  Is  not  lnoteased  due  to  location  of  any  portion  of  WMS. 

(b)  Likelihood  of  hazardous  situation  Is  Increased  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  area. 

(c)  Likelihood  of  hazardous  situation  Is  Increased  due  to  proximity  of  any  portion  of  WMS  to  fUel  storage  area. 


8 | 9 | 10  | 11  12  13  14  15  16  17  18 


n a 


WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 


Vessel_ FIREBUSH  (1801) 

M/E  V - HABITABILITY 
HABITABILITY  CHARACTERISTIC 
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41  Heat  generation  for  nearby  personnel'  ' due  to  Inherent  WMS  deiign 
1 - Installation  Index  (for  heat) 


(a)  Location  of  WMS  It  not  likely  to  ralie  h-  .cvel  due  to  proximity  to  working  and  berthing  areas. 

(b)  Location  of  WMS  is  likely  to  raise  heat  levol  due  to  proximity  to  working  and  berthing  areas. 


For  operator/malntalner/adjacent  berthing  and  working  areas. 

2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 i 10  I 11 
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Heat  generation  for  nearby  personnel'  due  to  procedural  errors  /equipment  failures  of  WMS 
I - Installation  Index  (for  heat) 

fa)  Location  of  WMS  is  not  likely  to  raise  heat  level  due  to  proximity  to  working  and  berthing  areas, 
(b)  Location  of  WMS  Is  likely  to  raise  heat  level  due  to  proximity  to  working  and  berthing  areas. 


^ For  operator/malntalner/adjacent  berthing  and  working  areas. 
1 T 2 I 3 I 4 |S  I 8 [ 7 I 8 | 9 I 10  I 
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Noise  level  for  personnel  In  vicinity  of  WMS1 
1 » Installation  Index  (for  noise) 


(a)  Location  of  WMS  Is  not  likely  to  raise  noise  level  due  to  proximity  to  working  and  berthing  areas. 

(b)  Location  of  WMS  Is  likely  to  raise  noise  level  due  to  proximity  to  working  and  berthing  areas. 


For  operator/malntalner/adjacent  berthing  and  working  areas. 


Vibration  levels  for  nearby  personnel'  produced  by  WMS  machinery 
1 • Installation  Index  Cfor  vibration) 


(a)  Location  of  WMS  Is  not  likely  to  raise  vibration  level  due  to  proximity  to  working  and  berthing  areas. 

(b)  Location  of  WMS  is  likely  to  raise  vibration  level  due  to  proximity  to  working  and  berthing  areas. 


For  operator/malntalner/adjacent  berthing  and  working  areas. 
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RELIABILITY  CHARACTERISTIC 


Extent  of  WMS  configuration  redundancy 
WMS  equipment  requirement!. 


8 o io  n 12  13  n is  ie  n is 


• Preiented  on  WMS  Equipment  Requirement  Data  Form  - 


M/E  VII  - MAINTAINABILITY 
MAINTAINABILITY  CHARACTERISTIC 


Acceulbllity  of  replaceable  WMS  component! 

I ■ lnitallatlon  Index  (for  acceiriblllty) 

(a)  High  degree  of  phydcal  clearance  around  WMS  equipment. 

(b)  Moderate  degree  of  clearance  around  WMS  equipment, 

(o)  Very  tight,  l.e.,  very  little  clearance  around  WMS  equipment, 


10  11  12  13  14  18  16  17 
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FEREBUSH  (180') 


CONCLUDING  REMARKS 


The  following  are  points  of  consideration  and  observation  relevant 
to  this  vessel,. some  of  which  have  been  included  in  the  shipcheck  observa- 
tions and  are  reiterated  for  emphasis  and  convenience. 


(a)  The  vessel  is  fitted  with  a two -zone  waste  collection  system  due 

to  its  configuration  and  compartmentation . For  most  of  the  candidate  wastewater 
management  systems  considered,  this  would  have  to  be  retained,  However,  the 
piping  runs  and  space  for  equipment  location  are  convenient  and  satisfactorily 
arranged,  with  separate  runs  of  black  and  gray  water  mains  to  the  collecting  and 
holding  tanks  fitted  in  the  Main  Cargo  Hold  lower  level . It  is  intended  that  this 
arrangement  be  reused  to  the  maximum  extend  possible,  Including  piping  con- 
nections , where  candidate  WMS  configurations  permit . Where  this  is  not 
possible,  new  piping  will  have  to  replace  the  existing. 

(b)  The  vessel  in  fitted  with  all  support  systems  with  the  exception  of  the 
fresh  water  flushing  system . In  addition,  the  fire  protection  and  ventilation 
systems  would  probably  require  modification  to  suit  the  systems  employing 
incinerating  and  other  heat  producing  equipment , 

(c)  There  is  no  ballast  system  per  se . Therefore  any  weight  com- 
pensation required  would  have  to  be  by  means  of  adjusting  on-board  weights . 

(d)  Since  the  proposed  location  of  the  WMS  equipment  is  in  the  Main 
Cargo  Hold  as  is  presently  the  case,  and  since  the  hold  is  fitted  with  a large 
removable  hatch  cover,  there  does  not  appear  to  be  any  need  for  cuts  in  the 
hull  to  provide  access  for  WMS  components  or  removals  of  existing  materials . 


(e)  Attention  is  directed  to  the  "Special  Remarks"  in  the  shipcheck 
observations,  where  the  following  considerations  are  discussed: 


. Inconclusive  solution  as  to  running  incinerator  stacks  . 


. Possibility  of  having  to  modify  or  relocate  the  laundry  in  the 
Main  Cargo  Hold , 
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FIREBUSH  ( 180') 


Lack  of  additional  space  for  relocating  stores  shops  and 
storerooms  affected  by  some  WMS  configurations , 

Retention  and  handling  or  relocation  of  the  6'  x 6’  x 2’ -6" 
concrete  block  buoy  sinker  presently  stowed  in  the  forward 
end  of  the  lower  level  of  the  Main  Cargo  Hold . 

Need  to  retain  fuel  handling  hoses  and  reels  in  their  present 
locations  port  and  starboard  in  the  lower  forward  part  of  the 
Main  Cargo  Hold . 
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APPENDIX  A 

PRELIMINARY  INSTALLATION  ANALYSIS 
FIREBUSH  (180') 


A- 1 


SUMMARY  OF  PRELIMINARY  INSTALLATION  ANALYSIS  RESULTS 

FIREBUSH  (180') 


Treatment/Disposal 


SYSTEM 
ACCEPTABILITY 


//  (Black) 

f Black 

Gray 

f INSTALLATION*1 

1 

Gravity 

Collect. 

"Holding  " 
Tank 

Holding 

Tank 

Yes 

2 

Oil 

Reclrcul. 

Chrysler 
+ Hld  Tnk 

Holding 

Tank 

Yes 

3 

(Chrysler; 

Chrysler' 

+ Inoin . 

Holding 

Tank. 

Yes 

4 

Gravity 

Collect. 

Grum  Plow 
Fhru+HldTk 

Holding 

Tank 

Yes 

5 

’Grumman) 

drumman 
+ Holdln 

Plow  Thru 
g Tank 

Yes 

6 

Gravity 

Collect. 

Holding 

Tank 

Grum  Flow 
Thru+HldTnk 

Yes 

7 

Gravity 

Collect. 

(Grumman) 

Grum  Flow 
Thru+Incin. 

Holding 

Tank 

Yes 

8 

Grumman 
+ inoine 

’low  Thru 
rator 

Yes 

9 

Vacuum 

Collect. 

Holding 

Tank(2) 

Holding 

Tank 

Yes 

10 

(Jar 

id) 

Incinerator 

Holding 

Tank 

Yes 

11 

GATX 

Evap. 

Holding 

Tank 

Yes 

12 

Holding 
Tank  (3) 

Grum  Flow 
Thru+HldTnk 

Yes 

13 

- 

Incinerator 

Grum  Flow 
Thru  + Inoin, 

Yes 

14 

M/T 

Pump 

Holding 

Tank 

Holding 

Tank 

Yes 

IS 

Collect. 

(GATX) 

Incinerator 

Holding 

Tank 

Yes 

16 

GATX 

Evap. 

Holding 

Tank 

Yes 

17 

Holding 

Tank 

Grum  Flow 
Thru+HId  Tnk 

Yes 

18 

1 

Incinerator 

Grum  Flow 
Thru  + Inoin. 

Yes 

(1)  Bated  om 

. Information  contained  In  available  vowel  plant, 

. WMS  ImtalUtlon  requlrementt, 

, WMS  Initallatlon  criteria  and  guideline!, 

12)  Two  tubcholcei  available  for  WMS  No,  9 at  followti 

, 9a  - Concentrated  black  water  transferred  from  VCT  to  holding  tank  (acceptable  for  alt  veiteli). 

, 9b  * Concentrated  black  water  held  In  VCT  (acceptable  for  Point  Herron  only), 

(3)  Two  tubchoices  available  for  WMS  No.  12  at  follows 

, 12a  • Concentrated  black  water  transferred  from  VCT  to  holding  tank  (acceptable  for  all  vettelt). 

, 12b  • Concentrated  black  water  held  in  VCT  (acceptable  for  Point  Herron  only). 
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PERTINENT  VESSEL  INFORMATION 


FIREBUSH  (180') 


Crew:  50  men 

Sanitary  Fixtures:  7 Waterclosets 

1 Urinal 
4 Showers 
13  Lavatories 


Existing  Arrangement: 

(a)  All  sanitary  flushing  is  with  sea  water  furnished  by  two  (2) 
sanitary  water  pumps. 

(b)  The  vessel's  configuration  and  compartmentation  apparently 
require  two  zones  for  drainage  - one  forward  of  Frame  124  and  one  aft. 

(c)  A 25  gallon  collecting  tank  with  a pump  operating  on  automatic 
level  sensing  is  fitted  on  the  Second  Deck  in  the  Hawser  and  Canvas  Stowage 
Room  aft. 


A 278  gallon  collecting  tank  and  an  1875  gallon  retention  tank  are 
fitted  on  the  lower  level  of  the  Main  Cargo  Hold  forward.  Two  pumps  serve 
these  tanks  on  automatic  or  manual  control. 

(d)  Available  ship's  piping  drawings  indicate  two  alternative 
arrangements  exist  aft  for  this  class  vessel.  The  piping  arrangement  is 
dependent  upon  the  type  of  watercloset  fitted  in  the  Officers'  Toilet. 

If  the  watercloset  is  a standard  unit,  all  black  and  gray  water  from 
spaces  aft  of  Frame  124  gravitate  to  the  25  gallon  collecting  tank  via  separate 
mains.  The  contents  of  the  collecting  tank  are  pumped  forward  to  either  the 
278  gallon  collecting  tank  or  the  1875  gallon  retention  tank  from  which  they 
are  pumped  overboard  or  to  a shoreside  connection  on  deck.  Alternatively,  the 
gray  water  can  be  gravitated  directly  overboard  aft. 
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FIREBUSH  (Cont'd.) 


If  the  watcrcloset  is  a pressurized  type  unit  ("Brotco"  type),  its 
effluent  is  ejected  directly  to  the  collecting  or  retention  tanks  forward.  The 
gray  water  gravitates  to  the  25  gallon  collecting  tank  from  which  it  is  pumped 
through  a separate  main  to  the  278  gallon  collecting  tank  or  the  1875  gallon 
retention  tank.  There  is  no  provision  for  gravitating  the  aft  gray  water  over- 
board in  this  case. 

(e)  Black  and  gray  water  from  spaces  forward  of  Frame  124 
gravitate  via  separate  mains  selectively  (depending  on  overboard  restrictions) 
to  the  278  gallon  collecting  tank  or  to  the  1875  gallon  retention  tank.  Either 
of  two  pumps  located  nearby  serve  these  tanks  and  can  discharge  overboard 
or  to  a weather  deck  shores ide  connection. 

The  collection  tank  operates  under  automatic  or  manual  control  and 
is  fitted  with  a high  level  alarm . 

The  retention  tank  operates  only  on  manual  control  and  is  fitted  with 
a high  level  alarm , 

The  tanks  can  be  cross  connected,  but  the  discharge  pumps  must  be 
operated  manually  under  this  condition. 
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PRELIMINARY  INSTALLATION  ANALYSIS  OF  INDIVIDUAL  CANDIDATE  SYSTEMS 


Vessel:  FIRCBUSH  (180') 

WMS  No.  1 Full  Volume  Flush  Gravity  Collection/Holding  Tank  for 

Black  Water/Holding  Tank  for  Gray  Water 

Required 

Sewage  Holding  Tank  7,295  gal.  (975  cu.  ft.) 

.Galley/Turbid  Holding  Tank  20,843  gal.  (2786  cu.  ft.) 

Discussion 

The  system  installation  in  acceptable  subject  to  certain  limitations. 

It  is  possible  to  provide  the  required  holding  tankage  capability  for 
the  black  water.  There  is  insufficient  space  available  to  provide  the  required 
holding  tankage  capability  for  gravity  drainage  of  gray  water  due  to  the  design 
configuration  of  the  vessel.  Available  space  will  be  designated  for  black 
water  holding,  leaving  no  room  for  a gray  water  tank.  It  will 
however,  be  possible  to  gravitate  the  gray  water  directly  overboard  from  all 
spaces  exceptfromthe  laundry  and  its  nearby  deck  drains,  both  located  on  the 
Second  Deck  in  the  Main  Cargo  Hold, 

The  sewage  holding  tank  would  be  located  in  the  Main  Cargo  Hold 
(Bhds  44  to  68).  It  would  be  approximately  14  feet  long,  7 feet  wide  fwd,  10 
feet  wide  aft  and  8 feet  3 inches  high.  The  tank  would  be  fitted  entirely  within 
the  dimensions  of  the  hatchway  such  that  the  top  of  the  tank  would  extend 
slightly  above  the  Second  Deck  level.  The  black  water  gravity  drainage  piping 
serving  the  spaces  forward  of  Frame  124  could  still  gravitate  forward  with 
minor  modification  of  the  runs  within  the  Main  Cargo  Hold,  The  overboard 
discharge  pumps  could  be  located  in  the  lower  part  of  the  hold,  just  aft  of  the 
tank  with  piping  runs  overboard  and  to  pierside  similar  to  existing.  For  the 
space.s  aft  of  Frame  124,  it  would  be  necessary  to  retain  the  small  collecting 
tank/pump  arrangement  presently  fitted  in  the  Hawser  Room  aft.  The  tank 
would  receive  black  water  which  would  be  pumped  on  automatic  tank  level 
control,  discharging  forward  to  the  large  Sewage  Holding  Tank.  Vessel  con- 
figuration does  not  permit  gravitation  of  the  black  water  drains  from  the  single 
Officers'  Toilet  at  the  stern  end  to  the  holding  tankage  forward. 
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Vessel:  FIREBUSH  (180') 
System  No.  1 (ContV) 


Gray  water  from  spaces  forward  of  Frame  124  would  continue  to 
drain  forward  by  gravity  as  at  present.  However,  instead  of  going  to  the 
present  collecting  tank  or  the  retention  tank,  the  drains  would  go  directly 
overboard  above  the  Second  Deck  level  approximately  where  the  present 
overboard  discharge  shell  connection  is  fitted.  When  overboard  discharge  is 
not  permitted,  the  gray  water  would  have  to  be  diverted  to  the  Sewage  Holding 
Tank  for  off-loading. 

The  gray  water  from  the  Laundry  and  deck  drains  on  the  Second 
Deck  in  the  Main  Cargo  Hold  cannot  drain  overboard  by  gravity  since  the 
vessel's  design  draft  Is  just  above  the  Second  Deck  level.  The  drains  will 
not  be  able  to  gravitate  to  the  Sewage  Holding  Tank  since  the  tank  will 
protrude  above  the  Second  Deck.  Therefore,  these  drains  would  best  go 
to  a small  collecting  tank  fitted  with  a liquid  level  actuated  pump  which  would 
discharge  overboard  or  to  the  Sewage  Holding  Tank  when  overboard  discharge 
is  not  permitted. 

* 

The  gray  water  drains  from  the  spaces  aft  of  Frame  124  could 
continue  to  drain  by  gravity  overboard  at  the  stern  of  the  vessel  as  at  present 
since  they  cannot  gravitate  forward.  A small  collecting  tank/pump  arrangement 
operating  on  automatic  tank  level  control  would  have  to  be  fitted  to  permit 
discharge  of  the  gray  water  to  the  Sewage  Holding  Tank  for  off-loading  when 
overboard  discharge  is  not  permitted. 


A-  6 


■L-'A.'i^rahL. L.. ...  L'-L'-V 


JiaalL' 


v:fe  Wii 


Vessel:  FIRHI3USH  (180*) 


WMS  No.  2 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  with  Sludge  Holding  Tank  for 
Sewage/Holding  Tank  for  Gray  Water 


Sewage  Holding  Tank 
Galley /Turbid  Holding  Tank 

Chrysler  Model  and  Quantity 


Required 

1362  gal.  (182  cu.  ft.) 

20843  gal.  (2786  cu.  ft.) 

One  (1)  - A/B  Separation  Tank 
with  One  (1)  Model  A Pump  & 

Fluid  Maintenance  Package 
or 

Two  (2)  Model  A Separation  Tanks 
with  Two  (2)  Model  A Pump  & Fluid 
Maintenance  Packages 


Discussion 


The  system  installation  in  acceptable  subject  to  certain  limitations. 

This  system  is  similar  to  System  No.  1 in  regard  to  the  following: 

(a)  The  required  sewage  holding  tank  capacity  would  be  provided. 

(b)  No  galley  and  turbid  holding  tankage  is  possible  due  to  lack  of  space. 

(c)  Sewage  from  the  Officers'  Toilet  aft  of  Frame  124  would  continue 
to  be  pumped  forward  for  disposition  via  the  sewage  holding  tank. 

(d)  Gray  water  from  spaces  aft  of  Frame  124  would  gravitate  over- 
board, and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new  small 
holding  tank  (say  approximately  25  gallons)  and  sump  pump  to  the  sewage  holding 
tank  forward  for  off-loading. 

(e)  Laundry  and  deck  drains  therefrom  would  have  to  be  collected  and 
pumped  overboard  when  permissible  and  pumped  to  the  sewage  holding  tank  for 
off-loading  when  overboard  discharge  is  not  permitted. 
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Vessel:  FIRE BtJSH  (180 ‘) 
System  No.  2 (Cont'd) 


(f)  Other  gray  water  would  be  gravitated  directly  overboard,  and  for 
pierside  off-loading  would  be  diverted  to  the  sewage  holding  tank. 

The  sewage  holding  tank  (approximate  7'-6"  long,  5’-0"  wide  and 
5*-0"  high)  would  be  located  on  the  lower  level  of  the  Main  Cargo  Hold  forward. 
The  tank  would  extend  from  the  ship's  centerline  outboard  to  starboard. 

The  overboard  discharge  pumps  would  be  located  to  port  of  the  sewage 
holding  tank,  approximately  where  the  presently  installed  pumps  are  located. 

Regardless  of  which  Chrysler  models  are  contemplated,  the  components 
would  be  arranged  Just  forward  of  the  sewage  holding  tank. 
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Vessel: 


FIREBUSH  (180’) 


WMS  No.  3 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  with  Incinerator  for 
Sewage/Holding  Tank  for  Gray  Water 

Required 

20,843  gal.  (2786  cu.  ft.) 

One  (1)  Model  B 

One  (1)  - A/B  Separation  Tank 
with  One  (1)  Model  A Pump  & 
Fluid  Maintenance  Package, 
or 

Two  (2)  Model  A Separation 
Tanks  with  Two  (2)  Model  A 
Pump  & Maintenance  Packages 
One  (1)  - C 

Discussion 


Galley/Turbid  Holding  Tank 
Sludge  Holding  Tank 

Chrysler  Model  and  Quantity 


Incinerator  Model  and  Quantity 


The  system  Installation  appears  to  be  acceptable  subject  to  certain 
limitations . 

Regardless  of  the  options  for  the  Chrysler  MSD  components  listed 
above,  these  would  be  fitted  in  the  aft  portions  of  lower  level  of  the  Main  Cargo 
Hold,  along  the  ship's  centerline.  The  Model  B sludge  holding  tank  (3 '*4"  L x 
3 ' -0"  W x 4'-l"  H)  would  be  located  nearby  where  the  existing  278  gallon  collecting 
tank  is  presently  fitted  on  the  port  side. 

The  galley  and  turbid  holding  tank  size  would  be  restricted  to 
approximately  320  cu.  ft.  (2395  gallons)  due  to  space  availability.  The  tank 
would  be  approximate  7'-0"  long,  6'-9"  wide  at  the  forward  end,  8'-6”  wide 
at  the  aft  end  and  6'"0"  high  and  would  be  fitted  also  in  the  lower  level  of  the 
Main  Cargo  Hold,  at  its  forward  end  and  on  the  vessel's  centerline. 

The  pumps  associated  with  these  components  would  be  fitted  on  the 
port  side  where  the  existing  pumps  are  located  and  in  the  space  forward  of  the 
sludge  holding  tank. 


Vessel:  FIREBUSH  (180’; 
System  No.  3 (Cont'd) 


The  incinerator,  blower  and  fuel  tank  would  be  located  on  the  2nd 
Deck  level  of  the  Main  Cargo  Hold,  preferably  on  the  side  not  fitted  with  the 
laundry  equipment. 

The  incinerator  stack  could  possibly  be  led  to  the  weather  in  front 
of  the  house  via  the  dry  stores  space  on  the  port  side.  There  appears  to  be 
no  way  to  run  the  stack  via  the  existing  ship's  stack  enclosure. 

Sewage  from  the  Officers'  Toilet  aft  of  Frame  124  would  continue 
to  use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging  forward 
to  the  Chrysler  MSD. 

Gray  water  from  spaces  aft  of  Frame  124  would  gravitate  overboard, 
and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new  small  holding 
tank  (approximate  25  gallon)  and  sump  pump  to  the  galley  and  turbid  holding 
tank  for  off-loading. 

Except  for  the  laundry  space,  gray  water  from  spaces  forward  of 
Frame  124  would  gravitate  overboard  and  for  pierside  off-loading  would  be 
diverted  to  the  galley/turbid  holding  tank. 

The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  a small  (approximate 
25  gallons)  collecting  tank  with  sump  pump  for  overboard  discharge.  For  pierside 
off-loading  the  drains  would  gravitate  to  the  G/T  holding  tank. 
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Vessel:  FIREBUSH  (180') 


WMS  No.  4 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Holding  Tank  for  Black  Water/ 
Holding  Tank  for  Gray  Water 


Required 


Sanitary  Influent  Surge  Tank 

261  gal. 

(35  cu.  ft.) 

Galley/Turbid  Holding  Tank 

20843  gal. 

(2786  cu.  ft.) 

Sludge  Holding  Tank 

680  gal. 

(81  cu.  ft.) 

Grumman  Unit 

One  (1) 

Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  Lower  Level 


(a)  sanitary  influent  surge  tank  (approximate  3'Lx3'  Wx4'H),  on 
port  side  where  278  gallon  collecting  tank  exists. 

(b)  Sludge  holding  tank  (approximate  4'-6"  Lx4'*6"W  x 4'-0"  H)  on 
starboard  side  where  1875  gallon  retention  tank  exists. 

(c)  Galley/Turbid  holding  tank  (approximate  9'-3"  L x 6'-9"  W fwd  x 
9'-0"  W aft  x 8' *3"  H)  on  the  ship's  centerline,  at  forward  end  of  the  hold, 
within  the  hatchway,  protruding  slightly  above  the  2nd  deck  level.  Tank  is 
limited  to  approximately  600  cu.  ft.  (4495  gal.)  due  to  lack  of  space. 

(d)  Various  associated  pumps  aft  of  the  G/T  holding  tank. 

On  the  2nd  Deck  Level 

(e)  The  Grumman  MSD  on  either  the  port  or  starboard  side 
depending  on  the  location  of  the  laundry.  The  free  side  is  preferred. 
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Vessel:  FIREBUSH  (180') 
System  No.  4 (Cont'd) 


Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers' Toilet  aft  of  Frame  124  would  continue 

to  use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging  forward 
to  the  sanitary  Influent  surge  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  gravitate  over- 
board and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new  small 
holding  tank  (approximate  25  gallons)  and  sump  pump  to  the  G/T  holding  tank 
for  off-loading. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward  of 
Frame  124  would  gravitate  overboard  and  for  plerslde  off-loading  would  be 
diverted  to  the  G/T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  a small  (approximately 
25  gallon  ) collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 
G/T  holding  tank. 
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Vassal:  F1REBUSH  (180') 


WMS  No.  5 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Holding  Tank  for  Combined 
Blaok  and  Gray  Waters 


Influent  Surge  Tank 
Sludge  Holding  Tank 

Grumman  Unit 

Discussion 


Required 

1029  gal.  (138  cu.  ft.) 
2345  gal.  (313  cu.  ft.) 

Two  (2) 


The  system  installation  appears  to  be  acceptable  subject:  to  certain 
limitations . 

The  system  is  very  similar  to  System  No.  4 except  that  the  G/T 
holding  tank  has  been  eliminated.  All  wastes  go  to  the  influent  surge  tank. 

The  influent  surge  tank  (approximate  5'-0"  L x 5'-6"  W x 5'-0"  H) 
would  be  fitted  at  the  forward  end  of  the  lower  level  of  the  Main  Cargo  Hold, 
on  the  ship's  centerline. 

The  sludge  holding  tank  (approximate  8'Lx8'Wx5'H)  would  be 
located  where  the  1875  gallon  retention  tank  is  presently  located  on  the  lower 
hold  level. 


The  associated  pumps  would  be  located  principally  on  the  starboard 
side  of  the  lower  level  of  the  hold. 

The  Grumman  MSDs  would  be  located  on  the  2nd  Deck  level  of  the 
Main  Cargo  Hold,  Depending  on  the  location  of  the  Laundry,  they  would  be 
fitted  one  each  port  and  starboard,  or  both  on  the  side  not  containing  the 
Laundry. 
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Vessel:  FIREBUSH  (180') 
System  No.  5 (Cont'd) 


Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue  to 
use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging  forward  to 
the  influent  surge  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  be  pumped  via 

a new  small  holding  tank  (approximate  25  gallons)  and  sump  pump  to  the  influent 
surge  tank  for  off-loading. 

(c)  Gray  water  from  spaces  forward  of  Frame  124,  including 
the  laundry  space,  would  gravitate  to  the  influent  surge  tank. 
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Vessel:  FIREBUSH  (180') 


WMS  No,  6 Full  Volume  Flush  Gravity  Collection/Holding  Tank  for 
Black  Water/Grumman  Flow  Through  System  with 
Sludge  Holding  Tank  for  Gray  Water 


Required 

G.T  Influent  Surge  Tank 

768  gal. 

(103  cu.  ft.) 

Sewage  Holding  Tank 

7295  gal. 

(975  cu.  ft.) 

Sludge  Holding  Tank 

Optional  Combined  Sewage/ 

1737  gal. 

(232  cu.  ft.) 

Sludge  Holding  Tank 

9032  gal. 

(1207  cu.  ft.) 

Grumman  Unit  Two  (2) 

Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations. 

Equipment  in  and  drainage  systems  to  the  Main  Cargo  Hold  would  be 
as  follows: 

On  Lower  Level 


(a)  The  required  sewage  holding  tank  capacity  would  be  provided  via 
a tank  the  same  configuration  and  location  in  the  hatchway  as  in  System  No.  1. 

(b)  No  G/T  influent  surge  tank  is  possible  to  fit  due  to  lack  of  space. 
Grumman  MSD  would  have  to  function  without  it. 

(c)  Sewage  from  Officers*  Toilet  aft  of  Frame  124  would  continue  to  be 
pumped  forward  for  disposition  via  the  sewage  holding  tank. 

(d)  Associated  pumps  would  be  located  aft  of  the  sewage  holding  tank. 
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Vessel:  FIREBUSH  (180') 
System  No.  6 (Cont'd) 


On  the  2nd  Deck  Level 


(e)  Gray  water  from  spaces  aft  of  Frame  124  and  from  the  Laundry 
and  nearby  deck  drains  would  have  to  be  pumped  to  the  Grumman  MSD's  via 
Individual  25  gallon  collecting  tanks  fitted  with  sump  pumps . 

(f)  Other  gray  water  would  have  to  gravitate  to  the  Grumman  MSD 
feed  tanks . 

(g)  All  gray  water  would  have  to  be  off-loaded  plerside  via  the 
sewage  holding  tank  directly  since  no  influent  surge  tank  can  be  fitted. 

(h)  The  Grumman  MSD's  would  be  located  1 each  port  and  starboard 
in  the  aft  part  of  the  space,  each  with  a sludge  holding  tank  forward  of  it.  Each 
sludge  holding  tank  would  be  approximately  5' Lx  5' Wx4'-9"  H,  representing 
one -half  of  the  total  tankage  required. 

The  Laundry  equipment  may  have  to  be  moved  to  accommodate  these 

tanks. 
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Vessel:  FIREBUSH  (180') 


r* 


WMS  No,  7 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 
System  with  Sludge  Incinerator  for  Black  Water/Holding 
Tank  for  Gray  Water 


Required 

Gray  Water  Holding  Tank  20,843  gal.  (2786  cu.  ft.) 

Sewage  Influent  Surge  Tank  261  gal.  (35  cu.  ft.) 

Fuel  Oil  Day  Tank  25  gal.  (3,3  cu.  ft.) 

Grumman  Units  One  (1) 

Incinerator  One  (l)  Thiokol 

Discussion 


The  system  appears  to  be  acceptable  subject  to  certain  limitations. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  Lower  Level 

(a)  Sewage  influent  surge  tank  (approximate  3'Lx3'Wx4'H)on 
starboard  side  near  shell,  Frame  63-66. 

(b)  Gray  water  holding  tank  (approximate  12*  L x 7'  W fwd  x 9' -6" 
aft  x 8'-3"  H)  on  the  ship’s  centerline,  Frames  47  to  59  (forward  end  of  hold) 
within  the  hatchway,  protruding  slightly  above  the  2nd  Deck  level.  Tank  is  limited 
to  about  816  cu.  ft.  (6109  gallons)  due  to  lack  of  space. 

(c)  Various  associated  pumps  functionally  arranged  to  port  of  the 
influent  surge  tank. 

On  the  2nd  Deck  Level 


(a)  Grumman  MSD  and  its  incinerator  fuel  tank  on  either  port  or 
starboard  side  whichever  does  not  have  the  laundry  located  on  it. 

The  incinerator  stack  could  possibly  be  led  to  the  weather  in  front  of 
the  house  via  the  dry  stores  space  on  the  port  side.  There  appears  to  be  no  way 
to  run  the  stack  via  the  existing  ship's  stack  enclosure. 
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Vessel:  FIREBUSH  (180') 

System  No.  7 (Cont'd) 

Drainage  would  be  as  follows: 

(a)  Sewage  from  Officers ' Toilet  aft  of  Frame  124  would  continue 

to  use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging  forward 
to  the  sanitary  influent  surge  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  gravitate  over- 
board and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new  small 
holding  tank  (approxmate  25  gallons)  and  sump  pump  to  the  G/T  holding  tank 
for  off-loading. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  overboard,  and  for  pierside  off-loading  would  be 
diverted  to  the  G/T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  a small  (approximate 
25  gallons)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 
G/T  holding  tank. 


Vessel:  FIREBUSH  (180') 
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WMS  No.  8 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Incinerator  for  Combined 
Black  and  Gray  Waters 

Required 

Influent  Surge  Tank  1029  gal.  (138  cu,  ft.) 

Fuel  Oil  Day  Tank  25  gal.  (3,3  cu.  ft.) 

Grumman  Units  Two  (2) 

Incinerators  Two  (2)  Thiokol 

Discussion 

The  system  Installation  appears  to  be  acceptable  subject  to  certain 
limitations . 

The  system  is  very  similar  to  System  No.  5 except  that  an  incinerator 
replaces  the  sludge  holding  tank. 

The  influent  surge  tank  (approximate  5'-0"  L x 5 ' -6"  W x 5'-0"  H) 
would  be  fitted  at  the  forward  end  of  the  lower  level  of  the  Main  Cargo  Hold, 
on  the  ship's  centerline. 

The  associated  pumps  would  be  located  aft  of  the  influent,  surge  tank. 

The  Grumman  MSD's  with  their  incinerators  and  fuel  oil  day  tank 
would  be  located  on  the  2nd  deck  level  of  the  Main  Cargo  Hold,  one  each  port 
and  starboard.  Possible  interference  with  the  Laundry  will  have  to  be  checked. 

Incinerator  stacks  could  possibly  be  run  similar  to  System  No.  3. 

It  appears  impossible  to  run  them  via  the  existing  ship's  stack  enclosure, 

Drainage  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue 
to  use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging  forward 
to  the  influent  surge  tank. 


Vessel:  FIRF.BUSH  (180') 
System  No.  8 (Cant'd) 


(b)  Gray  water  from  spaces  aft  of  Frame  124  would  be  pumped  via 
a new  small  holding  tank  (approximate  25  gallons)  and  sump  pump  to  the 
influent  surge  tank  for  off-loading, 

.(c)  Gray  water  from  the  spaces  forward  of  Frame  124,  Including 
the  laundry  space,  would  gravitate  to  the  Influent  surge  tank. 


Vessel: 


FIREBUSH  (180') 


WMS  No.  9 JERED  Reduced  Volume  Flush  Vacuum  Collection/Holding 
Tank  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Required 


Vacuum  Collection  Tank 
Vacuum  Collection  Assembly 
Sanitar  y Holding  Tank 
Galley/Turbid  Holding  Tank 


250  gal. 

(165  cu.  ft.) 
2145  gal.  (287  cu.  ft.) 
20843  gal.  (2786  cu.  ft.) 


Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations. 

Reuse  of  existing  piping  arrangements  would  have  to  be  considered. 
A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  Lower  Level 


(a)  Sanitary  holding  tank  (approximate  5'  L x 8'  W x 7 '-6"  H)  in  the 
hatchway,  Frame  56-61  on  ship's  centerline, 

(b)  Galley/turbid  holding  tank  (approximate  6'  L x 7’  W fwd  x 
8'-3"  W aft  x 8'  H)  in  the  hatchway,  Frame  47-53  on  ship's  centerline.  This 
tank  is  limited  to  366  cu.  ft.  (2737  gal.)  due  to  lack  of  more  space. 

(c)  Pumps  associated  with  tanks  to  be  fitted  aft  of  sanitary  holding  tank. 
On  the  2nd  Deck  Level 


(a)  Vacuum  collection  tank  (approximate  6'  L x 5'  W x 5'  -6"  H)  on 
either  port  or  starboard  side,  wherever  laundry  is  not  located. 


Vessel:  FIREBUSH  (180') 
System  No.  9 (Cont'd) 


Druinages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue 

to  use  a 25  gallon  collecting  tank  aft,  but  it  would  discharge  by  vacuum  forward 
to  the  vacuum  collection  tank. 

Sewage  from  other  spaces  would  be  collected  by  vacuum  in  the  vacuum 
collection  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  gravitate  overboard 
and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new  small  holding 
tank  (approximate  25  gallon)  and  sump  pump  to  the  G/T  holding  tank  for  off-loading, 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward  of 
Frame  124  would  gravitate  overboard  and  for  pierside  off-loading  would  be  diverted 
to  the  G.T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  small  (approximate 
25  gallons)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 
G/T  holding  tank. 
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Vessel: 


riRHHUSH  (100‘) 


WMS  No.  10  JERED  Reduced  Volume  Flush  Vacuum  Collection/Incinerator 
for  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 


Required 


Vacuum  Collection  Tank 

250 

gal, 

Vacuum  Collection  Assembly 

(165  cu. 

ft.) 

Galley/Turbid  Holding  Tank 

20343 

gal. 

(2786  cu 

. ft.) 

Fuel  Oil  Day  Tank 

50 

gal. 

(6.7  cu. 

ft.) 

Incinerator 

One  (1)  Jered 

Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations. 

Reuse  of  existing  piping  arrangements  would  have  to  be  considered. 
The  system  is  similar  to  System  No;  9 except  that  an  incinerator  replaces  the 
sewage  holding  tank. 

A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 

(a)  Galley/Turbid  holding  tank  (approximate  14*  L x 7'  W fwd  x 

10'  W aft  x 8 ’-3 " H)  in  the  hatchway,  on  ship's  centerline.  This  tank  is  limited 
to  975  cu.  ft.  (7295  gallons)  due  to  lack  of  more  space. 

(b)  Pumps  associated  with  tanks  to  be  fitted  aft  of  G/T  holding  tank. 
On  the  2nd  deck  level 


(a)  Vacuum  collection  assembly  (approximate  6'  L x 5'  W x 5'-6"  H), 
port  or  starboard  side,  depending  on  where  the  laundry  is  not  fitted. 
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Vessel:  FIREBUSH  (180') 
System  No.  10  (Cont'd) 


(b)  Incinerator  (approximate  6' -5"  L x 3'  W x 5' *3"  H)  and  fuel  oil 
day  tank,  port  or  starboard  side,  just  aft  of  the  laundry,  depending  on  where  it 
is  fitted. 


The  stack  would  be  run  to  the  weather  similar  to  System  No.  3 via  the 
dry  stores  area  and  up  the  front  of  the  house . It  does  not  appear  to  be  possible 
to  run  it  inside  the  ship's  stack. 

Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue  to 
use  a 25  gallon  collecting  tank  aft,  but  it  would  discharge  by  vacuum  forward  to 
the  vacuum  collection  tank. 

Sewage  from  other  spaces  would  be  collected  by  vacuum  in  the  vacuum 

tank. 


(b)  Gray  water  from  spaces  aft  of  Frame  124  would  gravitate  overboard 
and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new  small  holding 
tank  (approximate  25  gallons)  and  sump  pump  to  the  G/T  holding  tank  for  off-loading 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward  of 
Frame  124  would  gravitate  overboard  and  for  pierside  off-loading  would  be  diverted 
to  the  G/T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  small  (approximate 
25  gallons)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 
G/T  Holding  tank. 
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Vessel:  FIREBUSH  (180') 


WMS  No.  11  JERED  Reduced  Volume  Flush  Vacuum  Collection/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 

Required 

Vacuum  Collection  Tank  250  gal. 

Vacuum  Collection  Assembly  (165  cu.  ft.) 

Galley/Turbid  Holding  Tank  20, 843  gal.  (27  86  cu.  ft.) 

Evaporator  (GATX)  Two  (2)  - 80  gal. 

Catalytic  Oxidizer  One  (1)  large  or 

Two  (2)  regular 

Discussion 

The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations.  Reuse  of  existing  piping  arrangements  would  have  to  be  considered* 
The  system  is  similar  to  System  Nos.  9 and  10  except  that  the  vacuum  collection 
tank  discharges  to  an  evaporator , 

A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 

(a)  Galley/Turbid  Holding  Tank  (approximate  14'  L x 7'  W fwd  x 

10'  W aft  x 8 *-3"  H)  in  the  hatchway,  on  ship's  centerline.  This  tank  is  limited 
to  975  cu.  ft.  (7295  gallons)  due  to  lack  of  more  space, 

(b)  Pumps  associated  with  tanks  to  be  fitted  aft  of  G/T  holding  tank. 
On  the  2nd  Deck  level 

(a)  Vacuum  collection  assembly  (approximate  6*  L x 5'  W x 5’-6"  H), 
port  side  aft  of  laundry  (if  fitted). 

(b)  Evaporators  (approximate  3 '-2"  dia  x 4 '-2 ''  high)  and  catalytic 
oxidizer(s)  (6"  dia  x 18"  high),  starboard  side. 
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Vessel:  FIREBUSH  (180') 
System  No.  11  (Cont'd) 


Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue 

to  use  a 25  gallon  collecting  tank  aft,  but  it  would  discharge  by  vacuum  forward 
to  the  vacuum  collection  tank. 

Sewage  from  other  spaces  would  be  collected  by  vacuum  in  the  vacuum 
collection  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  gravitate  over- 
board and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new  small 
holding  tank  (Approximate  25  gallons)  and  sump  pump  to  the  G/T  holding  tank 
for  off-loading. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward  of 
Frame  124  would  gravitate  overboard  and  for  pierside  off-loading  would  be 
diverted  to  the  G/T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  small  (approximate 
25  gallons)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 
G/T  holding  tank. 
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Vessel:  FIREBUSH  (180') 


WMS  No.  12  JERED  Reduced  Volume  Flush  Vacuum  Collection/Holding 
Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  with  Sludge  Holding  Tank  for  Gray  Water 


Required 


G/T  Influent  Surge  Tank 
Sludge  Holding  Tank 
Sewage  Vacuum  Collection  Tank 
Vacuum  Collection  Tank  Assembly 
Sewage  Holding  Tank 


768  gal.  (103  cu.  ft.) 
1737  gal.  <232  cu.  ft.) 
250  gal. 

(165  cu.  ft.) 
2145  gal.  (287  cu.  ft.) 


Grumman  Unit 


Two  (2) 


Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations . Reuse  of  existing  piping  arrangements  would  have  to  be  considered. 
The  system  is  similar  to  System  No.  9 except  that  the  galley/turbid  drains  will 
go  to  a Grumman  MSD  instead  of  a holding  tank. 

A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 


(a)  Vacuum  collection  tank  assembly  (approximate  6'Lx5'Wx5’-6" 

H)  Frames  61-66,  approximately  where  present  retention  tank  is  fitted. 

(b)  Sewage  Holding  Tank  (approximate  5'  L x 8'  W x 7 '-6"  H)  on  ship's 
centerline,  in  hatchway,  Frames  54-59, 

(c)  Galley/turbid  Influent  surge  tank  (approximate  3,Lx6'Wx5'-9"H), 
in  hatchway,  on  ship's  centerline,  Frames  47-50. 

(d)  Various  associated  pumps  between  tanks  and  to  port  of  the  vacuum 
collection  assembly. 
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Vessel:  FIREBUSH  (180’) 
System  No.  12  (Cont'd) 


On  the  2nd  Deck  level 


(a)  The  two  Grumman  MSD's,  one  each  port  and  starboard,  each 
with  its  sludge  holding  tank  (approximate  S'LxS'Wx  4'-9"  H)  fitted  forward 
of  the  MSD,  The  total  required  tankage  would  be  fitted  in  halves  this  way, 
otherwise  it  would  not  be  possible  to  locate. 

(b)  The  laundry  may  have  to  be  relocated. 

Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue 

to  use  a 25  gallon  collecting  tank  aft,  but  it  would  discharge  by  vacuum  forward 
to  the  vacuum  collection  tank. 

Sewage  from  other  spaces  would  be  collected  by  vacuum  in  the  vacuum 
collection  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  be  pumped  via 
a new  small  holding  tank  (approximate  25  gallons)  and  sump  pump  to  the  G/T 
influent  surge  tank. 

(c)  Gray  water  from  spaces  forward  of  Frame  124,  Including  the 
laundry  space,  would  gravitate  to  the  G/T  Influent  surge  tank. 
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Vessel:  FIREBUSH  (180') 


WMS  No.  13  JERED  Reduced  Volume  Flush  Vacuum  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incinerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 


Required 


Gray  Water  Surge  Tank 

768  gal.  (103  cu.  ft.) 

Vacuum  Collection  Tank 

250  gal. 

Vacuum  Collection  Tank  Assembly 

(165  cu.  ft.) 

Fuel  Oil  Day  Tank 

94  gal.  ( 12.5  cu.  ft.) 

Grumman  Unit 

One  (1) 

Incinerator 

Three  (3)  Thiokol 

Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations . Reuse  of  the  existing  piping  arrangements  would  have  to  be  considered. 

A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 


(a)  Vacuum  collection  assembly  (approximate  6'  L x 5'  W x 5'-6"  H)  in 
hatchway,  on  ships  centerline,  Frames  55-61. 

(b)  Galley/turbid  influent  surge  tank  (approximate  5'  L x 5'  W x 4'-3"  H) 
in  hatchway,  on  ship's  centerline,  Frames  47-52. 

(c)  Various  pumps  associated  with  the  equipment,  located  where 
present  overboard  pumps  are  fitted. 

On  the  2nd  Deck  level 

(a)  Grumman  MSD  with  incinerator,  located  just  aft  of  laundry  (port 
or  starboard  as  applicable).  Laundry  location  may  have  to  be  modified. 


A-29 


iif-  ttii  - lijimai 


.-u.Elw. 


.-.'■Ill  .l.r  ,ll_l . J&l  . '!  l!  7 111  I 


Jj  LiAl  L’lUllt-i 


Vessel:  FIREBUSH  (180') 

System  No.  13  (Cont'd) 

(b)  Two  separate  incinerators  with  sludge  tanks,  blowers,  and  fuel 
oil  day  tanks,  located  on  side  opposite  grumman  MSD. 


Incinerator 4'-l"  L x l'-9"  W x 3’-4"  H 

Blower 3'-0"  L x l'-10"  W x 2'-0"  H 

Sludge  Tank 2'-6"  L x l'*0"  W x 2'-7"H 


Stack  runs  (3)  would  offer  a problem  but  would  be  checked  for  run 
similar  to  System  No.  3.  It  appears  inpossible  to  run  them  via  the  existing 
ship's  stack  enclosure. 

Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue  to 
use  a 25  gallon  collecting  tank  aft,  but  it  would  discharge  by  vacuum  forward  to 
the  vacuum  collection  tank. 

Sewage  from  other  spaces  would  be  collected  by  vacuum  in  the  vacuum 
collection  tank. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  be  pumped  via  a 
new  small  holding  tank  (approximate  25  gallons)  and  sump  pump  to  the  G/T 
Influent  surge  tank, 

(c)  Gray  water  from  spaces  forward  of  Frame  124,  including  the 
laundry  space,  would  gravitate  to  die  G/T  Influent  surge  tank. 
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Vessel:  FIREBUSH  (180') 


WMS  No.  14  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Holding 
Tank  for  Concentrated  Black  Water/Tiolding  Tank 
for  Gray  Water 


Required 

Sewage  Holding  Tank  2345  gal,  (313  cu.  ft.) 

Galley/Turbid  Holding  Tank  20,843  gal.  (2786  cu.  ft.) 

Discussion 


The  sytem  installation  appears  to  be  acceptable  subject  to  certain 
limitations. 

A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  on  the  lower  level  of  the  Main  Cargo 
Hold  as  follows: 

(a)  Sewage  holding  tank  (approximate  5*  L x 9'  W fwd  x 10'  W aft 
x 6'-9"  H)  on  ship's  centerline,  in  hatchway,  Frames  56-61. 

(b)  Galley/turbid  holding  tank  (approximate  6'  L x 7 ' W fwd  x 8 ' W 
aft  x 7 '-9"  H)  on  ship's  centerline,  in  hatchway. 

This  tank  is  limited  to  360  cu.  ft.  (2693  gallons)  due  to  lack  of  space. 

(c)  Various  pumps  associated  with  the  tanks  would  be  located  aft  of 
sewage  holding  tank,  approximate  Frames  62-68. 

Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue 
to  use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging  forward  to 
the  sewage  holding  tank. 

Sewage  from  other  spaces  would  be  collected  in  the  sewage  holding 
tank  via  macerator/transfer  pumps . 
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Vessel:  FIREBUSH  (180') 
System  No.  14  (Corn'd) 


(b)  Gray  water  from  spaces  aft  of  Frame  124  would  gravitate 
overboard  and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new 
small  holding  tank  (approximate  25  gallons)  und  sumppunp  to  the  G/T  holding 
tank  for  off-loading. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  overboard  and  for  pierside  off-loading  would  be 
diverted  to  the  G/T  holding  tank. 

(c)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  a small  (approximate 
25  gallons)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 
G/T  holding  tank. 
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Vessel:  FIRCBUSH  (180') 


WMS  No.  15  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Incinerator 
for  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 

Required 

Incinerator  Feed  Tank  100  gal.  (13  cu.  ft.) 

Galley/Turbid  Holding  Tank  20. 843  gal . (2786  cu.  ft.) 

Fuel  Oil  Day  Tank  50  gal.  (6.7  cu.  ft.) 

Incinerator  One  (1)  Jered 

Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations. 

A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 

(a)  Galley/turbid  holding  tank  (approximate  14'  L x 7’  W fwd  x 10'  W 
aft  x 8'-3"  H),  in  hatchway,  on  ship's  centerline,  Frames  47-61,  This  tank  is 
limited  to  975  cu.  ft.  (7295  gal,)  due  to  lack  of  space, 

(b)  G/T  overboard  discharge  pump,  aft  of  G/T  holding  tank 

On  2nd  Deck  Level 


(a)  Jered  incinerator  (approximate  6'-5"  L x 3'-0"  W x 5'-3"  H),  with 
feed  pump  (approximate  2' -6"  L x 9"  W x l'-4"  H),  blower  and  fuel  oil  day  tank 
(approximate  2'Lx2'Wxl'”9"H), 

(b)  Incinerator  feed  tank  (approximate  2'-6"  L x 2'-6"  W x 2 * -6 " H) 
in  vicinity  of  incinerator. 

(c)  Incinerator  feed  tank  overboard  pump  near  feed  tank. 

(d)  The  incinerator  stack  would  be  run  to  the  weather  via  the  dry 
stores  area  and  up  the  house  front.  There  is  no  apparent  way  to  run  it  via  the 
ship's  stuck. 
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Vessel:  FIREBUSH  (180’) 
System  No.  15 (Cont’d) 


Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue 
to  use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging  forward 
to  the  incinerator  feed  tank. 

Sewage  from  other  spaces  would  be  collected  in  the  incinerator  feed 
tank  via  incinerator  transfer  pumps . 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  gravitate  over- 
board and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new  small 
holding  tank  (approximate  25  gallons)  and  sump  pump  to  the  G/T  holding  tank 
for  off-loading. 

(c)  FiXcept  for  the  laundry  space,  gray  water  from  spaces  forward  of 
Frame  124  would  gravitate  overboard  and  for  pierslde  off-loading  would  be 
diverted  to  the  G/T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  a small  (approximate 
25  gallons)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 
G/T  holding  tank. 
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Vessel:  FIRE  BUSH  (180') 


WMS  No.  16  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Required 


Galley/Turbid  Holding  Tank 
Evaporator  Feed  Tank 

Evaporator  (GATX) 
Catalytic  Oxidizer 

Discussion 


20,843  gal.  (2786  cu,  ft.) 

100  gal. 

Two  (2)  - 80  gal. 

One  (1)  large  or  Two  (2)  regular 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
lim  itations . 

A fresh  water  sanitary  flushing  system  would  be  required, 
Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 


(a)  Galley/turbid  holding  tank  (approximate  14'  L x 7'  W fwd  x 10'  W 
aft  x 8' -3"  H),  in  hatchway,  on  ship's  centerline,  Frames  47-61.  This  tank  is 
limited  to  975  cu.  ft.  (7295  gallons)  due  to  lack  of  space. 

(b)  C/T  overboard  discharge  pumps,  aft  of  G/T  holding  tank 
On  2nd  Deck  level 


(a)  GATX  Evaporators  (2),  (approximate  3'-2"  dia  x 4'-2"  high) 
and  catalytic  oxidizor(s)  (6"  dia  x 18"  high),  stbd  side. 

(b)  Evaporator  feed  tank  (approximate  2'-6"  L x 2'-6"  W x 2'-6"  H) 
and  feed  pump(s)  (2 '-6"  L x O' -9"  W x 1'4"  H)  near  evaporators. 

(c)  Evaporator  feed  tank  overboard  pump,  near  the  tank 
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Vessel:  FIREBUSH  (180') 
System  No.  16  (Cont'd) 


Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers'  Toilet  aft  of  Frame  124  would  continue 
to  use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging 
forward  to  the  evaporator  feed  tank. 

Sewage  from  other  spaces  would  be  collected  in  the  evaporator  feed 
tank  via  macerator /transfer  pumps, 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  gravitate  over- 
board and  when  not  allowed  to  go  overboard  would  be  pumped  via  a new  small 
holding  tank  (approximate  25  gallons)  and  sump  pump  to  the  G/T  holding  tank 
for  off-loading. 

(c)  Except  for  the  laundry  space,  gray  water  from  spaces  forward 
of  Frame  124  would  gravitate  overboard  and  for  pierside  off-loading  would  be 
diverted  to  the  G/T  holding  tank. 

(d)  The  laundry  and  nearby  deck  drains  cannot  gravitate  overboard 
(being  below  the  waterline)  and  would  have  to  be  fitted  with  a small  (approximate 
25  gallons)  collecting  tank  with  sump  pump  for  discharge  overboard  and  to  the 
G/T  holding  tank. 
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Vessel:  FIREBUSH  (180') 


WMS  No.  17  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Holding 
Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  with  Sludge  Holding  Tank  for  Gray  Water 

Required 


ft.) 

ft.) 

ft.) 


Grumman  Unit  Two  (2) 


Discussion 


Sewage  Holding  Tank  2345  gal.  (313  cu. 

Galley/Turbid  Influent  Surge  Tank  768  gal.  (103  cu. 

Sludge  Holding  Tank  1737  gal.  (232  cu. 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations. 

A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 

(a)  Sewage  holding  tank  (approximate  5’  Lx9'W  fwd  x 10'  W aft 
x 6'-9"  H),  on  ship's  centerline,  in  hatchway,  Frames  56-61, 

(b)  Galley/Turbid  influent  surge  tank  (approximate  3'  L x 6'  W x 5'-9"  H) 
just  fwd  of  sewage  holding  tank,  Frames  47-50. 

(c)  Various  associated  pumps  - sewage  overboard  (2)  Frame  63-65 
port,  G/T  influent  surge  tank  pump  (to  sewage  holding  tank)  and  surge  tank 
pumps  (2)  (to  Grumman  feed  t.?nk),  all  located  between  tanks  Frames  50*56. 

On  the  2nd  Deck  level 


(a)  Grumman  MSDs  l each  port  and  starboard.  Laundry  location 
should  be  checked  for  interference. 

(b)  Sludge  holding  tanks  (2)  each  half  capacity  (approximate  5'  L x 
5'  W x 4 ’-9"  H),  are  located  forward  of  each  Grumman  MSD. 
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Vessel:  FIREBUSH  (180') 
System  No.  17  (Cont’d) 


Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers’  Toilet  aft  of  Frame  124  would  continue 
to  use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging  forward 
to  the  sewage  holding  tank. 


Sewage  from  other  spaces  would  be  collected  in  the  sewage  holding 
tank  via  m ac er ator/tr ans f er  pumps. 


(b)  Gray  water  from  spaces  aft  of  Frame  124  would  be  pumped  via 
a new  small  holding  tank  (approximate 25  gallons)  and  sump  pump  to  the 
influent  surge  tank. 

(c)  Gray  water  from  spaces  forward  of  Frame  124,  including 
the  laundry  space,  would  gravitate  to  the  influent  surge  tank. 


3esMw 


Copy 
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Vessel:  FIREBUSH  (180') 


WMS  No.  18  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incincerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 


Black  Water  Surge  Tank 
Gray  Water  Surge  Tank 
Fuel  Oil  Day  Tank 


Required 

101  gal.  (13.5  cu.  ft.) 
768  gal.  (103  cu.  ft.) 
94  gal.  (12.5  cu.  ft.) 


Grumman  Unit 
Incinerator 


One  (1) 

Three  (3)  Thiokol 


Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
limitations. 

A fresh  water  sanitary  flushing  system  would  be  required. 

Equipment  would  be  located  in  the  Main  Cargo  Hold  as  follows: 

On  the  lower  level 

(a)  Black  water  surge  tank  (approximate  2’-6”  L x 2’-6’’  W x 2 ’-3”  H) 
on  ship’s  centerline,  Frames  48-50  1/2. 

(b)  Gray  water  surge  tank  (approximate  5,Lx5'Wx4'-3"  H),  on 
ship’s  centerline,  Frames  56-61. 

(c)  Various  associated  pumps: 

sewage  overboard  - Frames  63-65  port 

solids  handling  (sewage  to  sludge  feed  tank)-  Frames  51-56 

G/T  overboard  - Frames  63-65 

G/T  surge  tank  to  Grumman  MSD-Frames  51-56 
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Vessel:  FIREBUSH  (180') 

System  No.  18  (Cont'd) 

On  the  2nd  Deck  level 

(a)  Grumman  MSD  with  incinerator,  port  side  aft  of  the  laundry, 
similar  to  System  No.  12. 

(b)  Thiokol  incinerators  (2)  with  blowers,  sludge  tanks,  sludge  feed 
pumps,  fuel  oil  day  tank  (2'-6"  L x 2'-6’’  W x 2’-0”  H)  on  the  starboard  side  ' 
similar  to  System  No.  13. 

(c)  Three  (3)  incinerator  stacks  would  have  to  be  run  to  the  weather 
similar  to  System  No.  13 . This  may  offer  a problem . 

Drainages  would  be  as  follows: 

(a)  Sewage  from  Officers’  Toilet  aft  of  Frame  124  would  continue 
to  use  the  25  gallon  collecting  tank  aft  with  its  sump  pump  discharging  forward 
to  the  black  water  surge  tank. 

Sewage  from  other  spaces  would  be  collected  in  the  black  water  surge 
tank  via  macerator  /transfer  pumps. 

(b)  Gray  water  from  spaces  aft  of  Frame  124  would  be  pumped  via  a 
new  small  holding  tank  (approximate  25  gallons)  and  sump  pump  to  the  gray 
water  surge  tank. 

(c)  Gray  water  from  spaces  forward  of  Frame  124,  including  the 
laundry  space,  would  gravitate  to  the  gray  water  surge  tank. 
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